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Benzodiazepines as Inhibitors of HPV El Helicase 

The invention is concerned with novel benzodiazepine derivatives, a process for 
their manufacture, pharmaceutical compositions and the use of such compounds 
in medicine. In particular, the compounds are inhibitors of the human 
5 papillomavirus El helicase enzyme which is involved in viral replication. 

Consequendy the compounds of this invention may be advantageously used as 
therapeutic agents for HPV mediated processes. 

Human papillomaviruses (HPV) are non-enveloped DNA viruses that induce 
hyperproliferative lesions of cutaneous and mucosal epithelia ( warts). (Ref: P 

10 Howley - In Fields Virology 2 nd Edn. Chap. 58 ppl625-1676 eds Fields et al Raven 
Press NY 1990) Genital HPV infection is one of the most common sexually 
transmitted diseases. (Ref Maw RD, Reitas M and Roy M, Int J STD + AIDS 9, 571- 
578, (1998)). It is estimated that visible genital warts are present in 1% of sexually 
active adults in the USA and that at least 15% have subclinical infection. (Koutsky 

15 L., Am. J. Med. 102, 3-8 (1997)). Over 90% of benign external warts (condyloma 
acuminata) are caused by HPV genotypes 6 and 11 (Handsfield H.H. Am. J. Med. 
102 , 16-27(1997)). 

El Helicase is the only known HPV enzyme and is essential for viral DNA 
replication. The El protein has been shown to possess ATPase and ATP-dependent 
20 DNA helicase catalytic activities. It is proposed to function as a hexameric helicase 
and sequence homology classifies it as a member of helicase superfamily III (other 
members: SV40 TAg, parvovirus NS1). Inhibition of the ATPase or helicase 
functions of this enzyme would be predicted to result in inhibition of HPV DNA 
replication. 

25 The object of the present invention is to provide novel compounds which are 
potent inhibitors of the ATPase activity of the helicase enzyme and which 
accordingly show a potential to be efficacious as antiviral drugs. 

This object could be achieved with the novel compounds of formula I as defined by 
general formula 
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R 8 



wherein 

R 1 is H, lower alkyl, lower alkenyl, lower alkynyl, aryl lower alkyl, 

lower alkyl carbonyl, aryl carbonyl, lower alkyl amino carbonyl, aryl amino 
carbonyl, 

lower alkoxy carbonyl, 

aryloxy carbonyl, 

R 2a , R 25 independendy are H or lower alkyl or 
R 2 * and R 2b together are oxo, 

R l and R 2a or R 2b together with the nitrogen and the carbon atom to which they are 
attached 

form an optionally substituted heterocycle; 
R 3a , R 3b independently are H or lower alkyl 

R 4 and R 5 together with the two carbon atoms to which they are attached form 
optionally 

substituted aryl or a optionally substituted heterocycle, 

R 6 and R 7 is H or lower alkyl and 

R 8 is optionally substituted aryl or heterocyclyl. 

The term 'lower" used in combination with alkyl and alkoxy defines an optionally 
substituted straight chained or branched alkyl chain carrying 1 to 6 carbon atoms, 
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preferably 1 to 4 carbon atoms. The term "lower" used in combination with alkenyl and 
alkynyl defines an optionally substituted straight chained or branched alkenyl or alkynyl 
chain carrying 2 to 6 carbon atoms, preferably 2 to 4 carbon atoms. 

Lower alkyl in R l ,R 2a , R 2b , R 33 , R 3b , R 6 and R 7 accordingly preferably stands for methyl, 
ethyl, n-propyl, i-propyl, n-butyl, i-butyl and tert. -butyl 

Lower alkoxy in R 1 preferably stands for methoxy, ethoxy, n-propoxy, i-propoxy, n- 
butoxy, i-butoxy and tert.-butoxy. 

Lower alkenyl in R 1 accordingly preferably is vinyl, 1-propenyi, 2-propenyl, i-propenyl 
and butenyl and its isomers. 

Lower alkynyl in R 1 accordingly preferably is ethynyl, propynyl and its isomers and 
butynyl and its isomers. 

Preferred meaning for R 1 is methyl. 

Preferred meaning for R 2 *, R 2b , R 3a , R 3b , R 6 and R 7 is hydrogen. 

Suitable substituents of an alkyl chain can be selected from one or more of 

aryl, heterocyclyl, 

carboxyl, cyano, alkoxy, cycloalkyl oxy, aryl oxy, heterocyclyl oxy, hydroxyl, 

alkyl carbonyl, cycloalkyl carbonyl, aryl carbonyl, heterocyclyl carbonyl, 

alkoxy carbonyl, cycloalkyl oxy carbonyl, aryl oxy carbonyl, heterocyclyl oxy 
carbonyl, 

amino carbonyl, alkyl amino carbonyl, dialkyi amino carbonyl, cycloalkyl amino 
carbonyl, aryl amino carbonyl, heterocyclyl amino carbonyl, 

amino, alkyl amino, dialkyi amino, alkenyl amino, alkynyl amino, cycloalkyl amino, 
aryl amino, heterocyclyl amino, 

alkyl carbonyl amino, dialkyi carbonyl amino, cycloalkyl carbonyl amino, aryl 
carbonyl amino, heterocyclyl carbonyl amino, 
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alkoxy carbonyl amino, cycloalkyl oxy carbonyl amino, aryloxy carbonyi amino, 
heterocylyl oxy carbonyl amino, 

alkyi amino carbonyl amino, dialkyl amino carbonyl amino, cycloalkyl amino 
carbonyl amino, aryl amino carbonyl amino, heterocyclyl amino carbonyl amino 
alkyi sulfonyl amino, cycloalkyl sulfonyl amino, aryl sulfonyl amino, heterocyclyl 
sulfonyl amino, 
nitro, 

alkyi sulfonyl, cycloalkyl sulfonyl, aryl sulfonyl, heterocyclyl sulfonyl, 
thio, alkyi thio, cycloalkyl thio, aryl thio, heterocyclyl thio or 
halogen. 

In all cases above where there are NH groups, the free hydrogen may also be 
substituted , preferably with lower alkyi. Examples are alkyi carbonyl (lower alkyi) 
amino, cycloalkyl (lower alkyi) amino carbonyl or alkoxy carbonyl (lower alkyi) 
amino. 

Cycloalkyl has the meaning of an optionally substituted cycloalkyl group containing 
3 to 8 carbon atoms, preferably 3 to 6 carbon atoms e.g. cyclopropyl, cyclobutyl, 
cyclopentyl, cyclohexyl, cydoheptyl and cyclooctyl or adamantyl which can also be 
benz-fused to an optionally substituted saturated, partially unsaturated or aromatic 
monocyclic, bicyclic or tricyclic heterocycle or carbocycle, e.g. to phenyl. 

The term aryl denotes optionally substituted phenyl and naphthyl, both optionally 
benz-fused to an optionally substituted saturated, partially unsaturated or aromatic 
monocyclic, bicyclic or tricyclic heterocycle or carbocycle e.g. to cyclohexyl or 
cyclopentyl. 

The term heterocyclyl stands for an optionally substituted saturated, partially 
unsaturated or aromatic monocyclic, bicyclic or tricyclic heterocycle which 
contains one or more hetero atoms selected from nitrogen, oxygen and sulfur 
which can also be benz-fused to an optionally substituted saturated, partially 
unsaturated or aromatic monocyclic, bicyclic or tricyclic carbocycle or heterocycle. 

Examples of suitable heterocycles are oxazolyl, isoxazolyl, furyl, tetrahydrofuryl, 
1,3-dioxolanyl, dihydropyranyl, thienyl, pyrazinyl, isothiazolyl isoquinolinyl, 
indolyl, indazolyl, quinolinyl, dihydrooxazolyl, pyrimidinyl, benzofuranyi, 
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tetrazolyl, pyrrolidinonyl, (N-oxide)-pyridinyl, pyrrol, triazolyi e.g. 1,2,4- triazolyi, 
pyrazolyl, benzotriazolyl, priperidinyl, morpholinyl, thiazolyl, pyridinyl, 
dihydrothiazolyl, imidazolidinyl, pyrazolinyl, benzothienyl, piperazinyi, imidazolyl, 
thia diazolyl e.g. 1,2,3-thiadiazolyl, and benzothiazolyl. 

5 Suitable substituents for cycloalkyl, aryl, heterocyclyl can be selected from those 
named for alkyl, in addition however lower alkyi, lower alkenyl and lower alkynyl 
are substituents to be added to the selection. 

The term halogen stands for fluorine, chlorine, bromine and iodine. 

10 R 4 and R 5 together with the two carbon atoms to which they are attached preferably 
form optionally substituted aryl > more preferably form optionally substituted 
phenyl. 

R 8 preferably stands for optionally substituted aryl , more preferably for optionally 
substituted phenyl. 

15 Any functional (i.e. reactive) group present in a side-chain may be protected, with 

the protecting group being a group which is known per se, for example, as 

described in "Protective Groups in Organic Synthesis", 2 nd Ed., T.W. Greene and 

P.G.M. Wuts, John Wiley & Sons, New York, NY, 1991. For example, an amino 

group can be protected by a tert-butoxycarbonyl (BOC), formyl, trityl, 

* 

20 benzyloxycarbonyl (Z), 9-fluorenylmethyloxcarbonyl (FMOC), trifluoroacetyl, 2- 
(biphenylyl)isopropoxycarbonyl or isobornyloxycarbonyl group or in the form of a 
phthalimido group; or a hydroxyl group can be protected by a tert. 
butyldimethylsilyl, tetrahydropyranyl, 4-methoxybenzyl, or benzyl; or a carboxyl 
group can be protected in the form of an ester, for example as a methyl or tert. 

25 butyl ester. The protecting group may be retained in the final compound or 
optionally be removed by techniques known in the art. 

The compounds of this invention may contain one or more asymmetric carbon 
atoms and may therefore occur as racemates and racemic mixtures, single 
enantiomers, diastereomeric mixtures and individual diastereomers. Furthermore, 
30 where a compound of the invention contains an olefinic double bond, this can have 
the (E) or (Z) configuration. Also, each chiral centre may be of the R or S 
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configuration. All such isomeric forms of these compounds are embraced by the 
present invention. 

Compounds of formula (I) which are acidic can form pharmaceutical^ acceptable 
salts with bases such as alkali metal hydroxides, e.g. sodium hydroxide and 

5 potassium hydroxide; alkaline earth metal hydroxides, e.g. calcium hydroxide, 
barium hydroxide and magnesium hydroxide, and the like; with organic bases e.g. 
N-ethyl piperidine, dibenzylamine, and the like. Those compounds of formula (I) 
which are basic can form pharmaceutical^ acceptable salts with inorganic acids, 
e.g. with hydrohalic acids such as hydrochloric acid and hydrobromic acid, 

10 sulphuric acid, nitric acid and phosphoric acid, and the like, and with organic 
acids, e.g. with acetic acid, tartaric acid, succinic acid, fumaric acid, maleic acid, 
malic acid, salicylic acid, citric acid, methanesulphonic acid and p-toluene 
sulphonic acid, and the like. The formation and isolation of such salts can be 
carried out according to methods known in the art 

15 Preferred compounds of formula (I) are those having the formula 



Rt 




wherein R 1 , R 2 *, R 2b , R 3a , R 3b , R 6 and R 7 are as above and 



R 9 , R 10 , R 11 , R 12 , R 13 , R m , R 15 , R 16 and R 17 independently are H, lower alkyl, lower 
alkenyl, lower alkynyl, cycloalkyl, 



20 



aryl, heterocyclyl, 



carboxyl, cyano, alkoxy, cycloalkyl oxy, aryl oxy, heterocyclyl oxy, hydroxyl, 



alkyl carbonyl, cycloalkyl carbonyl, aryl carbonyl, heterocyclyl carbonyl, 
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alkoxy carbonyl, cycloalkyl oxy carbonyi, aryl oxy carbohyl, heterocyclyi oxy 
carbonyl, 

amino carbonyl, alkyl amino carbonyl, dialkyl amino carbonyl, cycloalkyl amino 
carbonyl, aryl amino carbonyl, heterocyclyi amino carbonyl, 

amino, alkyl amino, dialkyl amino, alkenyl amino, alkynyl amino, cycloalkyl amino, 
aryl amino, heterocyclyi amino, 

alkyl carbonyl amino, dialkyl carbonyl amino, cycloalkyl carbonyl amino, aryl 
carbonyl amino, heterocyclyi carbonyl amino, 

alkoxy carbonyl amino, cycloalkyl oxy carbonyl amino, aryioxy carbonyl amino, 
heterocylyl oxy carbonyl amino, 

alkyl amino carbonyl amino, dialkyl amino carbonyl amino, cycloalkyl amino 
carbonyl amino, aryl amino carbonyl amino, heterocyclyi amino carbonyl amino, 
alkyl carbonyl amino alkyl carbonyl amino, dialkyl amino carbonyl amino alkyl 
carbonyl amino, cycloalkyl carbonyi amino alkyl carbonyl amino, aryl carbonyl 
amino alkyl carbonyl amino, heterocyclyi carbonyl amino alkyl carbonyl amino, 

alkyl sulfonyl amino, cycloalkyl sulfonyl amino, aryl sulfonyl amino, heterocyclyi 

sulfonyl amino, 

nitro, 

alkyl sulfonyl, cycloalkyl sulfonyl, aryl sulfonyl, heterocyclyi sulfonyl, 
thio, alky! thio, cycloalkyl thio, aryl thio, heterocyclyi thio or 
halogen 
or 

R 10 and R 11 together with the two carbon atoms to which they are attached form 
optionally 

substituted aryl or an optionally substituted heterocycle. 
Preferred meaning for R 1 is methyl. 

Preferred meaning for R 2 *, R* R 3 *, R 3b , R 6 and R 7 is hydrogen. 
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More preferred compounds of formula (I) are those having the formula 




above and wherein 

X is (CH2-) n with n being an integer between 0 and 3, -S-, -O- or -NR 23 , wherein 
R 23 is H or lower alkyl, 

Y is -(CH 2 -) n with n being an integer between 0 and 3, and when X is (CH 2 -)n with 
n being an integer between 0 and 3 then Y is S, O or -NR 23 wherein R 23 is as above, 

R 18 , R 19 , R 20 and R 22 independently are H, lower alkyl, lower alkenyl, lower alkynyl, 
cycloalkyl, 

aryl, heterocyclyl, 

carboxyl, cyano, alkoxy, cycloalkyl oxy, aryl oxy, heterocyclyl oxy, hydroxyl, 

alkyl carbonyl, cycloalkyl carbonyl, aryl carbonyl, heterocyclyl carbonyl, 

alkoxy carbonyl, cycloalkyl oxy carbonyl, aryl oxy carbonyl, heterocyclyl oxy 
carbonyl, 

amino carbonyl, alkyl amino carbonyl, dialkyl amino carbonyl, cycloalkyl amino 
carbonyl, aryl amino carbonyl, heterocyclyl amino carbonyl, 
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amino, alkyl amino, dialkyl amino, alkenyi amino, alkynyl amino, cycloalkyl amino, 
aryl amino, heterocyclyl amino, 

alkyi carbonyl amino, dialkyl carbonyl amino, cycloalkyl carbonyl amino, aryl 
carbonyl amino, heterocyclyl carbonyl amino, 

alkoxy carbonyl amino, cycloalkyl oxy carbonyl amino, aryloxy carbonyl amino, 
heteroqdyl oxy carbonyl amino, 

alkyl amino carbonyl amino, dialkyl amino carbonyl amino, cycloalkyl amino 
carbonyl amino, aryl amino carbonyl amino, heterocyclyl amino carbonyl amino, 
alkyl carbonyl amino alkyl carbonyl amino, dialkyl amino carbonyl amino alkyl 
carbonyl amino, cycloalkyl carbonyl amino alkyl carbonyl amino, aryl carbonyl 
amino alkyl carbonyl amino, heterocyclyl carbonyl amino alkyl carbonyl amino, 
alkyl sulfonyl amino, cycloalkyl sulfonyl amino, aryl sulfonyl amino, heterocyclyl 
sulfonyl amino, nitro, 

alkyl sulfonyl, cycloalkyl sulfonyl, aryl sulfonyl, heterocyclyl sulfonyl, 
thio, alkyl thio, cycloalkyl thio, aryl thio, heterocyclyl thio or 

halogen. 

Preferred meaning for R 1 is methyl. 

Preferred meaning for R 2 *, R 26 , R 3a , R 3 ^, R 6 and R 7 is hydrogen. 
Examples of compounds of formula I are set out below in table A: 



Table A: 



Structure 


Names 




(E)-5-(3,4-Dichlorostyryl)-l,3-dihydro-2H-benzo-l,4- 
diazepin-2-one 




(E)-9-(3,4-Dichlorostyryl)-5,7-dihydro-6H-l,3-dioxolo 
[4,5-h] [l,4]benzodiazepin-6-one 




(E)-5-(3,4-Dichlorostyryl)-l,3-dihydro-7,8-dimethoxy- 
2H-l,4-benzodiazepin-2-one 
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^ £i) - d- ^ j,4-uicnio rostyiyi ) - 1 > 3 -oinyaro- l-mei-nyi-zri- 
benzo- 1 ,4-diazepin-2-one 


/ — \ 

Xf 6 

CM 


\ & ) - d - v, ^4-i^cnioros lyryi j oinyaro- in-o en zo - 1 >*t - 
diazepine dihydrochloride 


CH 


^ Ei ) - d - \o ,*±- Lf lcnio ros tyryi ) z > j - amy aro-i-ineinyi-iri- 
benzo-l,4-diazepine dihydrochloride 


9 

A 


^ n j ~ i , j - u inyor o- d - s uyryi- z n- uenzo - 1 /±-aiazepm-z-one 


CH 


(E)-5-(3 > 4-DicWorostyryl)-l-ethyl-2,3~dihydro-lH-l > 4- 
benzodiazepine dihydrochloride 




(E)-5-(3,4-Dichlorostyryl)-2,3-dihydro- 1 -propyl- 1H- 1,4- 
benzodiazepine dihydrochloride 


ff 

CH 


v n J - 1 - Acetyl - d - \p ,4 - Qicnio ro s tyryi ) - z , 3 - ainyaro- iri-i,^- 
benzodiazepine hydrochloride 


J \ 

CH 


^Jc.;-z, j -uinyaro- i-meuiyio-siyryi-iri-ijfi- 
benzodiazepine dihydrochloride 


CH 


(E)-5-[2-(4-Chlorophenylthio)styryl]-2,3-dihydro-l- 
methyl- 1H- 1,4-benzodiazepine dihydrochloride 


CH 


(E)-l-Benzoyi-5-(3,4-dichlorostyryl)-2,3-dihydro-lH-l,4- 
benzodiazepine hydrochloride 




(E)-l-Benzyl-5-(3,4-didJorostyryl)-2,3-dihydro-lH-l > 4- 
benzodiazepine dihydrochloride 


/ — \_ 


(E)-5-(3,4-Dichlorostyryl)-2 > 3-dihydro-lH-l,4- 
benzodiazepine-l-ethanol hydrochloride 




(E)-5-(2,3-Dichlorostyryl)-l > 3-dihydro-2H-l,4- 
benzodiazepin-2-one 
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(E)-5-(3,4-Dichlorostyryl)-2 > 3-dihydro-l-(4-nitrobenz)d)- 
1H- l>4-benzodiazepine dihydrochloride 




Methyl (E)-4-[[5-(3^-DicWorostyryl)-2,3-dihydro-lH- 
l,4-benzodiazepin-l-yi]methyl]benzoate dihydrochloride 




(E)-4-[[5-(3,4-Dichlorostyryl)-2,3-dihydro-lH-l,4- 
benzodiazepin-l-yl]methyl]benzoic acid dihydrochloride 




(E)-5-(3,4-Dichlorostyryl)-2 > 3-dihydro-l-[(2- 
naphthyl)methyl] - 1H- 1,4-benzodiazepine dihydrochloride 


CM 


(E)-5-(3,4-Dichlorostyryl)-2,3-dihydro-l-isopropyl-lH- 
1,4-benzodiazepine dihydrochloride 




Methyl (Jb;-3- [ [D-(3,4-aicnloroslyiyl;-2,3-Qinyaro-lhl- 
1 ,4-benzodiazepin- 1 -yl] methyl] benzoate hydrochloride 




(E)-3-[[5-(3,4-DicUoros1yryl)-2,3-dihydro-lH-l,4- 
benzodiazepin-l-yl]methyl]benzoic acid hydrochloride 


CH 


(E)-5-(3,4-Dichlorostyryl)-2 > 3-dihydro-l-meth>d-lH-l > 4- 
benzodiazepin-8-ol hydrochloride 




tert-Butyl (E)-[5-(3,4-Dichlorostyryl)-2,3-dihydro-l- 
methyl-lH-l,4-benzodiazepin-7-yl]carbamate 




fE)-5-(3 4-DichlorostvrvlV2 3-dihvdro-l-methvl-lH-L4- 
benzodiazepin-7-amine hydrochloride 




Methvl fE)-2-rf5-f3 4-dichlorostvrvl)-2 3-dihvdro-lH- 
1 ,4-benzodiazepin- 1 -yl] methyl] benzoate hydrochloride 






fF^-S-H 4-DirhlnrYKfVTvn-? ^-dihvdro-8-(tetrahvdro- 
2(RS)-pyranyloxy)-l-methyl-lH-l,4-benzodiazepine 




(E)-2-[[5-(3,4-Dichlorostyryl)-2,3-dihydro-lH-l > 4- 
benzodiazepin-l-yl]methyl]benzoic acid hydrochloride 
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(E)-5-[2-(4-ChIorophenylthio)styrylJ-2,3-dihydro-8- 

(tetrahydro-2(RS)-pyranyloxy)-l-methyMH-l,4- 
benzodiazepine 


Ixr£o 

CM 


fF^-5-f3 4-Dich1orn^tvrv1Vfi-rtrifliinrnmptliv1V2 3- 
dihydro- 1 -methyl- 1H- 1 ,4-benzodiazepine dihydrochloride 


r 


Ethvl (E)-6-f3 4-dichlormtvrv1V4H-imida7of 1 5- 1 

XwLXXyX \ 1 ~'J V*^> *-*-lVLXXVJX U3l VI / / Ul\X<XZ.\J 

a] [l,4]benzo-diazepine-3-carboxylate 




fFVS-M-RiitnYVStvrvIV? 3-HihvHm-i -mf»thvl-lH-l 4- 

\JL»y ^ U U.UJjYj air 1 VI J \JLLllj \AL\J JL lllCLUVl XXX -l»X 

benzodiazepine dihydrochloride 


CM 


( t) -2 ,3 - Uinyaro- 1 -methyl- 5 - ( 3 -pnenoxystyrylj-lrl-1,4- 
benzo-diazepine dihydrochloride 


CH 


/ T~? \ C / O T*> - j| _ „ 4 1 \ 1 O 1*1 1 i . r, t-\-. -. rl 

(hj-5-(3-Dromo-4-meuioxystyryl)-2 > 3-dinyaro- 1 -metnyl- 
lH-l,4-benzodiazepine dihydrochloride 




CM 


(V VS-f 3-Flnnro-4-f triflnnrnmpthvl^tvrvl 1 -? 3-dihvdro- 1 - 

\XJJ -/ ^-J X XUU1 v x ^ 11 IllUVJX vlllCUl ViyotVl VXJ IXXXXVVXll/ X 

methyMH-benzofe] [l,4]diazepine dihydrochloride 




(E)-5-(3,4-Dichlorostyryl)-2 > 3-dihydro-l-methyl-7-nitro- 
1H- 1 ,4-benzodiazepine 




Methyl (E)-4-[[5-[2-(4-Chlorophenylthio)styryl]-2,3- 
dihydro- 1H- 1,4-benzodiazepin- 1 -yl] methyl]benzoate 
hydrochloride 




CH 


(fcj-o-Cnloro-5-(3,4-atcnto^ 

methyl- 1H- 1 ,4-benzodiazepine dihydrochloride 




CH a 


\ £j)" [/"^o-vynxoro-z, 3-cnnyaro- 1 -metnyi- in-i^- 
benzodiazepin-5-yl) vinyl] phenol hydrochloride 




(E)-5-(3,4-DicWorostyryl)-2,3-dihydro-l-methyl-8- 
phenyl- 1H- 1,4-benzodiazepine dihydrochloride 
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( E) - 5 - ( 3,4-Dichlorostyryl itrmuorometnyi J -zp- 
dihydro- 1 H- 1 ,4-benzodiazepine dihydrocMoride 


Q. ~ 


(E)-4- [ [5- [2-(4-CMorophenylthio)styryl] -2,3-dihydro- 
1H- 1,4-benzo-diazepin- 1-yl] methyl]benzoic acid 
hydrochloride 


CH 


(V\^J^ 4-nirVi1nrn«tvrv1'U'? -methvl-lH- 

pyrido[2,3-e][l,4] diazepine hydrochloride (1:3) 


CH 


(E)-5-(3-Myloxystyryl)-8-chloro-2,3-dihydro--l-methyl- 
1H- 1,4-benzo-diazepine dihydrochloride 




(Ej-S-CS^-DichlorostyrylJ-N-ethyl^^-dihydro-lH-l^- 
benzodiazepine- 1-carboxamide 




(E)-8-Bromo-5-(3,4-dicWorostyryl)-2,3-dihydro-l- 
methyl- 1H- 1,4-benzodiazepine dihydrochloride 




(E)-5-(3-Benzyloxystyryl)-8-chloro-2,3-dihydro-l-methyl- 
1H- 1 ,4-benzodiazepine dihydrochloride 




(E)-5-(3,4-Dichlorostyryl)-2,3-dihydro-l-methyHH- 
pyrido[3,4-e][l>4] diazepine 




(E)-5-(3,4-Dichloroslyr^l)-2,3-dihydro-l-methyl-lH-l ) 4- 
benzodiazepin-7-acetamide hydrochloride 




(E)-5-(3,4-Dichlorostyryl)-2,3-dihydro-l-methyl-lH- 
pyrido[3,2-e][l,4] diazepine 




(E)-2 > 3-Dihydro-5-(4-methoxystyryl)-l-methyMH-l,4- 
benzodiazepine hydrochloride 




(E)-5-(3,4-Dichlorostyryl)-2 > 3-dihydro-8-(3-methoxy- 
phenyl)- 1 -methyl- 1H- 1 ,4-benzodiazepine dihydrochloride 


606^ 


(E)-5-[2-(4-Chlorophenylthio)styryl]-2,3-dihydro-8-(3- 
methoxyphenyl) - 1 -methyl- 1 H- 1,4-benzodiazepine 
dihydrochloride 



wo 
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/ — \ 


viiyo-^^-i^icniorosiyryi^-o-^ir iuuoronjcuiyi/-^>-/ 
dihydro- 1H- 1 ,4-benzodiazepine hydrochloride 


1 


(E)-2^-Dihydro-l-raethyl-5-(4-phenoxystyryl)-lH-l > 4- 
benzodiazepine hydrochloride 




(E)-5-(3,4-Dichlorostyryl)-2,3-dihydro-lH-l,4- 
benzodiazepine-1 -acetic acid 




(E)-5-(3,4-Dichlorostyiyl)-2,3-dihydro-l-methyl-8-(3- 
thienyl)-lH-l ) 4-benzodiazepine dihydrochloride 




(E)-5-[2-(4-CUorophen)dthio)styryll-2,3-dihydro-l- 
methyl-8-(3-thienyl)- lH-l,4-benzodiazepine . 
dihydrochloride 


CH J, 


(V^-^-fl ^-DirVilnrnQtvrvl^-T-ftriflnnrnmptlwl^-? ^~ 
^ii^-^-^,^-i>itiiiuruoLyi yij / -\iiiiiuuiuiiicuiyi^ w z-,^ 

dihydro- 1H- 1 ,4-benzodiazepine hydrochloride 




CF^-N-fS-^ 4-DiYhloro<;tvrvlV2 3-dihvdro-l-methvl-lH- 
1 ,4-benzodiazepin-7-yl] methanesulfonamide 


CH CH, 


5-(3 4-Dichlorostvrvn-2 3-dihvdro-l -methvl-8-vinvl-lH- 
1,4-benzodiazepine dihydrochloride 




fEV5-r2-f4-ChloroDhenvlthio)stvrvl1-8-('2-fQrvl , l-2.3- 
dihydro-l-methyl-lH-l,4-benzodiazepine dihydrochloride 




fE^-5-f3 4-DirhlorostvrvlV2 3-dihvdro-l-methvl-8-f2- 
thenyloxy)- 1H- 1 ,4-benzodiazepine 


■TV 4 

CH *4-f 


(E)-5-(3,4-DicWorostyryl)-7-(trifluoromethyl)--2 } 3- 
dihydro- 1-methyl- 1 H- 1 ,4-benzodiazepine hydrochloride 




(E)-5-(3,4-Dichlorostyryl)-2,3-dihydro-N-(2- 
methoxyethyl)- 1 H- 1 ,4-benzodiazepin- 1 -acetamide 
dihydrochloride 
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Methyl (EJ-^lIS-CB^-DicWorostyrylJ-l^-dihydro-l- 




methyl-lH-l,4-benzodiazepin-8-yloxy]methyl]benzoate 
acetate (1:2) 




fEV5-f3 4-DichlorostvrvlV2 3-dihvdro-8-(4- 
methoxyphenyl)- 1-methyl- 1H- 1 ,4-benzodiazepine 




(E)-5-(3,4-Dichlorostyryl)-2,3-dihydro-l-methyl-8-(2- 
thienyl)-lH-l,4-benzodiazepine hydrochloride 


OH 


{E)-5-r2-f4-(3-BromoDhen\d)-3-pyridyl]vinyll-2 > 3- 
dihydro- 1-methyl- 1H- 1,4-benzodiazepine dihydrochloride 




3-Dihvdro-l-methvl-5-r2-f3-Dvridvl , )vinvll-lH-l 4- 
benzodiazepine dihydrochloride 




fFVS-^ 4-DiVhlnrn<;tvrvn-R-('triflunrornet]ivlV2 

dihydro- 1 -methyl- 1H- 1 ,4-benzodiazepine hydrochloride 


CM 


(E)-5-(3,4-Dichlorostyryl)-23-dihydro-l-methyl-8-nitro- 
lH-l,4-benzodiazepine hydrochloride 




(E)-5-[2-[3-(4-CWorophenyltfiio)-5-(trifluoromethyl)-2- 
pyridyl]vinyl]-2,3-dihydro-l-methyl-lH-l,4- 
benzodiazepine dihydrochloride 




(E)-2-(4-Chlorobenzylthio)-6-[2-(23-dihydro-l-methyl- 
lH-l,4-benzodiazepin-5-yl)vinyl]-3-pyridinecarbonitrile 
dihydrochloride 




fEV5-(3 4-DicUorostvrvlV2.3-dihvdro-8-methoxv-l- 
methyl- 1H- 1,4-benzodiazepine hydrochloride 


/— \ 

CH 


(E)-5-(3,4-Dichloroslyryl)-6-fluoro-2,3-dihydro-l- 
methyl- 1H- 1 ,4-benzodiazepine hydrochloride 




(E)-5-[2-[4-(3-Bromophenyl)-3-pyridyl]vinyl]-8-chloro- 
2,3-dihydro- 1H- 1,4-benzodiazepine 
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CM 


1 mpfViiH ^ fa 17?" rkwiHuH- 
viv -zp-i^inyaro- i-rneinyio- [ o- [^-pynuyiy- 

methoxy] styryl] - 1 H- 1,4-benzodiazepine dihydrochloride 


CM 


i^uiyuiu-i-iJicLiiyi- [ iv J pyriu.yi^uicLuuAy j - 

styryl] -1H- 1,4-benzodiazepine dihydrochloride 


CM 


(pVo ^-DiJw/lrn-l -mptVivl- c i-fa-f f4-r»vrJHv1^rriptfmYv]- 
\&)~£.yj -u uiyu.ro- i*nie Liiyi- j- [^*±-pyriuyi ^mcuiuAy j - 

styryl] - 1H- 1,4-benzodiazepine dihydrochloride 


f ■TV* 


(E)-5-(2-Benzyltliio-5-nitrostyryl)-2,3-dihydro-l-methyI- 
1H- 1,4-benzodiazepine dihydrochloride 


^£ 

CM 


(E)-8-Bromo-5-[2-[4-(3-bromophenyl)-3-pyridyl]vinyl]- 
2,3-dihydro-l-methyl- 1H- 1,4-benzodiazepine 
dihydrochloride 


CM 


(E)-2,3-Dihydro-l-methyl-5-[3-[(5-methyl-3-isoxazol-3- 
yl)methoxy] styryl] - 1H- 1 ,4-benzodiazepine 
dihydrochloride 


a f \r J X) 

CM 


(E)-5-[3-[(l-Benzyl-lH-imidazol-2-yl)methox7]styryl]- 

2,3-dihydro-l-meuhyl-lH-l,4-benzodiazepine 

dihydrochloride 


CM 


(E)-6-[2-(8-Bromo-2,3-dihydro-l-methyl-lH-l,4- 
benzodiazepin-5-)d)vinyl]-2-(4-chlorobenzylthio)-3- 
pyridinecarbonitrile dihydrochloride 




tprf-Rntvl VHihvrlrn-1 -mpfhvl-1 H- 1 d- 
tcii**x>uiyi ^ [z-^z,, j-u.iiiyu.1 u- i-iiicuiyi~ in. ~ i,t 

benzodiazepin-5-yl)vinyl]benzoate dihydrochloride 


CM 


^ Es) -D- v z -Denzy 1 cm o - d - m tr osiyryi ) - / - uuoro-z,3-ainyaro- 
1-methyl- 1H- 1 ,4-benzodiazepine dihydrochloride 




(E)-5-(2-BenzyltJiio-5-nitrostyryl)-8-bromo-2,3-dihydro- 
1 -methyl- 1H- 1 ,4-benzodiazepine dihydrochloride 




(E)-5-(3,4-Dichlorostyryi)-2,3-dihydro-9-(4- 
methoxyphenyl)-lH-l,4-benzodiazepine hydrochloride 
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$ 


Methyi (E)-4-[[5-[2-[4-(3-bromophenyi)-3- 
pyridyl]vinyl]-8-chloro-2,3-dihydro-l,4-benzodiazepin-l- 
yl]methyl]benzoate j 




(E)-5-[4-(3-Bromophenyl)-3-pyridyl]-7-fluoro-2,3- 
dihydro-l-methyl-lH-l^-benzodiazepinedihydrochloride 


CM 


^11^0- [Zi^-L'inyaro -j-^ft-meixiUAyuen^yiuAy^iyryij-x- 
methyl- 1H- 1 ,4-benzodiazepine dihydrochloride 


a* 


Methyl (E)-4-[[3-[2-(2,3"dihydro-l-methyl-lH-l > 4- 
benzodiazepin-5-yl)vinyl] phenoxy] methyl]benzoate 
dihydrochloride 


i- 


(E)'4-[[5-[2-[4-(3-Bromophenyl)-3-pyridyl]vin)i]-8- 

chloro-2,3-dihydro-l,4-benzo<iiazepin-l- 

yl] methyl] benzoic acid hydrochloride 


CH 


(E)«.2,3-Dihydro-l-methyl-5-[3-[(3,5-dimethyl-l- 
pyrazolyl)methoxy] styryl] - 1 H- 1 ,4-benzodiazepine 
dihydrochloride 


CM 


(E)-4 , -[[3-[2-(2,3-Dihydro-l-methyMH-l,4- 
benzodiazepin-5-yl)vinyl] phenoxy] methyl] acetanilide 
hydrochloride 




(E)-4-Benzvlthio-342-(23-dihvdro-l-methvl-lH-L4- 
benzodiazepin-5-yl)vinyl]aniline hydrochloride 




fE}-4-f2-C2 3-Dihvdro-l-meth\d-lH-L4-benzodiazeoin-5- 
yl)vinyl]benzoic acid acetate (1:1) 


V 


/ , F^-4-f?-C? VDihvdro-1 -methvl-lH-1 4-ben7odiazeoin-5- 
yl)vinyl]-N-(4-methoxybenzyl)benzamide hydrochloride 




(E)-4-[2-(2,3-Dihydro-l-methyl-lH-l,4-benzodiazepin-5- 
yl)vinyl]~N-(2-methoxybenzyl)benzamide hydrochloride 


5 


tert-Butyl(E)-[2-[4--[2-(2,3-dihydro-l-methyl-lH-l,4- 
benzodiazepin-5-yl)-vin)d]-benzamido]ethyl)]carbamate 
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Methyl (E)-4-[[5-(2-benzylthio-5-nitrostyryl)-8-chloro- 
2,3-dihydro- 1 ,4-benzodiazepin- 1 -yi] methyl] benzoate 


% 

at 


(E)-2-Acetamido-4 l -benz>dthio-3 , -[2-(2,3-dihydro-l- 

methyl-lH-l,4-benzodiazepin-5~yl)vinyl]acetanilide 

dihydrochloride 


I 


(E)-4- [2-(2,3-Dihydro- 1 -methyl- 1 H- 1 >4-benzodiazepin-5- 
yl)vinyl] -N-(3-methoxybenzyl)benzamide hydrochloride 




(E)-N-(2-Aminoethyl)-4-[2-(2 > 3-dihydro-l-meth>i-lH- 
l,4-benzodiazepin-5-yl)vinyl]benzamide hydrochloride 




(E)-5-[2-[4-(4-Bromophenyl)-3-pyridyl]vinyl]-2,3- 
dihydro- 1 -methyl- 1H- 1,4-benzodiazepine dihydrochloride 


ocpo 


(E)-2-[2-(2,3-Dihydro-l-methyl-lH-l,4-benzodiazepin-5- 
yl)vinyl] aniline hydrochloride 




(E)-N-[4-(Trifluoromethyl)benzyl]-4-[2-(2,3-dihydro-l- 
methyMH-l,4-benzodiazepin-5-yl)vinyl]benzamide 




tert-Butyl(E)-[3-[4-[2-(2,3-dihydro-l-methyHH-l J 4- 
benzodiazepin-5-yl)vinyl]benzamido]propyl]carbamate 




(E)-4-[2-(2,3-Dihydro-l-methyl-lH-l,4-benzodiazepin-5- 
yl)vinyl]-N-[2-(lH-indol-3-yl)ethyl]benzamide 


i 


(E)-4-[2-(2 > 3-Dihydro-l-methyl-lH-l,4-benzodiazepin-5- 
yl)vinyi] -N-(2-methoxyethyl)benzamide 




(E)-N-(3-Aminopropyl)-4-[2-(2,3-dihydro-l-methyi-lH- 
l,4-benzodiazepin-5-yl)vinyl]benzamide hydrochloride 




(E)-2-[2-(2,3-Dihydro-l-methyl-lH-l,4-benzodiazepin-5- 
yl) vinyl] -N-methyl-4-nitroaniline dihydrochloride 
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A 


V L; - o - 1 z- ro benzyl tnio jstyryi j -z>3 -ainyaro- 1- 
methyl-lH-M-benzodiazepine dihydrochloride 


4 


\^jDj- j-^/-Dcnzyitiiiosiyryi j-z,3-amyaro- i-meiriyi- ln-i,^ 
benzodiazepine dihydrochloride 


% 


lerx- DUtyi v^J " 14- [ 4- [z- - ainyaro- 1 -rneinyi- 1 n- 1 
benzodiazepin-5-yl)vinyl]benzamido]but)d)carbainate 


oh 


\ £t) - vi - y± - Amino d u ryi ) - 4- 1 z - ^ z y j - ainyaro- i -me inyi-iri- 
l,4-benzodiazepin-5-yl)vinyl]benzamide hydrochloride 




tert-JJutyi ^b;-[4- [Z-^z,^ -ainyaro- 1 -metnyi- iri- 1 ,4- 
benzodiazepin-5-yl)vinyl]benzamido]acetate 




V -4- 12- (2,3 -Dihydro- 1 -metnyi- 1 H - 1 ,4-benzoaiazepin-t)- 
yl)vinyl]benzamide hydrochloride 


> 


V^-4- [z- (Zp-Uinyaro- 1 -metnyi- 1 o- 1,4-Denzoaiazepm-D- 
yl)vinyl] -N- [2- (4-sulfamoylphenyl)ethyl]benzamide 


(fa 


^ e,;-z ,3 -JL/inyaro- i-meinyi-D- [z-^z-pnenyieinyi jstyryij - 
1H- 1,4-benzodiazepine 




(rij-4- [z-^zp-LJinyaro- i-meinyi- m-i ,4-Denzoaiazeprno- 
yl)vinyl]-N-(3-methoxypropyl)benzamide 




( ri j -z , j - L/inyaro- 1 - me tnyi- d - v ~> - rutro- z-pnenoxysryryi; - 
1H- 1,4-benzodiazepine dihydrochloride 




VJCtj-z>o-L^inyaro- l-meuiyi-D- [z-^ft-mcinyiuenzyiiniu^- 
styryl]-lH-l,4-benzodiazepine dihydrochloride 




(E)-2,3-Dihydro- 5- [ 2- (4-methoxybenzylthio)styryl] - 1 - 
methyl- 1 H- 1 ,4-benzodiazepine dihydrochloride 
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(E)-5-(2-Benzylthio-5-nitrostyryl)-8-fluoro-2,3-dihydro- 
1 -methyl- 1 H- 1 ,4-benzodiazepine dihydrochloride 


JVOX) 


(E)-4 , -[2-[2-(2,3-Dihydro-l-methyMH-l,4- 
benzodiazepin-5-yl)vinyl] phenylthio] acetanilide 
hydrochloride 


.% 


(E)-5-(2-Fluorostyryl)-2,3-dihydro- 1 -methyl- 1H- 1 ,4- 
benzodiazepine dihydrochloride 




(E)-5-(2-Benzyloxystyryl)-2,3-dihydro-l-methyl-lH-l,4- 
benzodiazepine dihydrochloride 




(E)-5-[2-(4-Chlorophenoxy)styryl]-2 J 3-dihydro-l-methyl- 
1H- 1 ,4-benzodiazepine dihydrochloride 


JXt) 


(E)-23"Dihydro-l-methyl-5-(2-p-tolylthiostyryl)-lH-l,4- 
benzodiazepine dihydrochloride 




(E)-5-[2-(3,4-Dichlorobenzylthio)styryl]-2,3-dihydro-l- 
methyl- 1H- 1 ,4-benzodiazepine dihydrochloride 


rrS 


(E)-5-[2-(4-Chlorobenzyloxy)styryl]-2,3-dihydro-l- 
methyl-lH-l,4-benzodiazepine dihydrochloride 




(E)-2,3-Dihydro-l-methyl-5-[2-(2-naphthyloxy)-5- 
nitrostyryl]-lH-l,4-benzodiazepine dihydrochloride 




(E)-2,3-Dihydro-l-methyl-5-[5-nitro-2-(3- 
phenylpropylthio)styryl] - 1H- 1 ,4-benzodiazepine 




(E)-2,3-Dihydro-l-methyl-5-(2-pentyIthiostyryl)-lH-l,4- 
benzodiazepine 


t 


(E)-2,3-Dihydro-l-methyi-5-(2-methylthiostyryl)-lH-l,4- 
benzodiazepine 
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(E)-2,3-Dihydro-l-methyl-5-[2-(phenylthiomethyl)- 
styryl] -1H-1 ,4-benzodiazepine 


->^> 


(E)-3- [2-(2,3-Dihydro- 1 -methyl-1 H- 1 ,4-benzodiazepin-5- 
yl)vinyl]-4-(3-phenylpropylthio)anilinehydrocMoride 




(E)-2,3-Dihydro-5-[2-(4-methoxyphenylthio)styryl]-l- 
methyl-lH-l,4-benzodiazepine dihydrochloride 


J? - 


(E)-2,3-Dihydro- l-methyl-5- [2-(2-naphthylthio)styryl] - 
lH-l,4-benzodiazepine dihydrochloride 


A 


(E)-5-(2-Benzylthiostyryl)-8-fluoro-2,3-dihydro-l- 
methyl- 1H- 1 ,4-benzodiazepine dihydrochloride 




(E)-5-[2-(4-tert-Butyl-benzylthio)styryl]-2,3-dihydro-l- 
methyl- 1H- 1,4-benzodiazepine dihydrochloride 




(E)-5-[2-[3-(Trifluoromethyl)benzylthio]styryl]-2 > 3- 
dihydro-l-methyl-lH-l,4-benzodiazepine dihydrochloride 




(E)-4-(4-Chlorobenzyloxy)-3-[2-(2 ) 3-dihydro-l-methyl- 
lH-l,4-benzodiazepin-5-yl) vinyl] -N,N-diethylaniline 
dihydrochloride 




(E)-2,3-Dihydro-l-methyl-5-[2-[(2-naphthyl)methoxy]- 
styryl ] - 1 H- 1 ,4-benzodiazepine dihydrochloride 




(E)-5-[2-(4-Chlorophenoxy)styryl]-8-fluoro-2,3-dihydro- 
1 -methyl- 1H- 1 ,4-benzodiazepine dihydrochloride 




(E)-5-[3-Chloro-2-(4-chlorobenzylthio)styryl]-2,3- 
dihydro- 1 -methyl- 1 H- 1 ,4-benzodiazepine dihydrochloride 


A 


(E)-5-[2-[4-(Trifluoromethyl)benzyloxy]styr)4]-2,3- 
dihydro- 1 -methyl- 1H- 1 ,4-benzodiazepine dihydrochloride 
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A 


(E)-2^-Dihydro-l-methyl-5-[2-(4-nitrobenzyloxy)styryl]- 
1H- 1,4-benzodiazepine dihydrochloride 


A 


(E)-5-[4-Bromo-2-(4-chlorobenzylthio)styryl]--2,3- 
dihydro- 1 -methyl- 1 H- 1 ,4-benzodiazepine dihydrochloride 




(E)-2^-Dihydro-l-methyl-5-[2-(l-naphthyloxy)-5- 
nitrostyryl] - 1H- 1 ,4-benzodiazepine dihydrochloride 




(E)-5-[3-Chloro-2-(3,4-dichlorobenzylthio)phenyl]-8- 
fluoro-2,3-dihydro- 1-methyl- 1H- 1 ,4-benzodiazepine 
dihydrochloride 




(E)-5-[2-Chloro-6-(4-chlorobenzylthio)styr)d]-2 > 3- 
dihydro-l-methyl-lH- 1,4-benzodiazepine hydrochloride 


CO 


(E)-5-[2-(3,4-Difluorobenzyloxy)styryl]-2,3-dihydro-l- 
methyl- 1H- 1,4-benzodiazepine dihydrochloride 




(E)-5-[2-[(2-Chloro-5-thiazolyl)methoxy]styryl]-2,3- 
dihydro- 1-methyl- 1H- 1,4-benzodiazepine 




(E)-5-[2-(tert-Bulylthio)styryl]-2,3-dihydro-l-methyl-lH- 
1 ,4-benzodiazepine 




(all-E)-2,3-Dihydro- l-methyi-5- (2-styrylstyryl)- 1H- 1 ,4- 
benzodiazepine 




(E)-5-(2-Hex)doxystyr)d)-2,3-dihydro-l-methyl-lH-l,4- 
benzodiazepine 




(E)-5-(5-Bromo-2-isopropoxystyryl)-2,3-dihydro-l- 
methyl-lH-l,4-benzodiazepine 




(E)-5-[2-(4-Chlorophenoxy)-5-nitrostyryl]-3,4-dihydro- 
1 -methyl- 1H- 1 ,4-benzodiazepine hydrochloride 
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\ 


(aU-E)-2,3-D%dro-l-methyl-5-[2-(st^ 
1,4-benzodiazepine 


<fiX> 


(E)-2,3-Dihydro-l-methyl-5-[5-nitro-2-(3- 
pyridyloxy)styryl] - 1H- 1 ,4-benzodiazepine 




(E)-2,3-Dihydro- 1 -methyl-5- [2- ( 1 (RS) - 
phenylethylthio)styryl] - 1H- 1 ,4-benzodiazepine 




(E)-5- [2- (Cyclohexylmethylthio)styryl] -2,3-dihydro- 1 - 
methyl- 1H- 1,4-benzodiazepine 




(E)-N-[2-[2-(2 > 3-Dihydro-l-methyl-lH-l,4- . 
benzodiazepin-5-yl)vinyl]phenyl]aniline 


\% 

CM 


(E)-5-[2-(4-Chlorophenylthio)styryl] -2,3-dihydro- 1H- 
1,4-benzodiazepine hydrochloride 




(E)-5-(3,4-Dichlorostyryl)-23-dihydro-9-phenyMH-l,4- 
benzodiazepine hydrochloride 




(E)-9-Chloro-5-(3,4-dichlorostyryl)-2,3-dihydro-lH-l,4- 
benzodiazepine dihydrochloride 


CM 


(EJ-S^S^-DifluorostyrjdJ-^-dihydro-l-methyl-lH-l^- ! 
benzodiazepine dihydrochloride 


1- 


(E)-5-(3,4-Dichlorostyryl)-2,3-dihydro-l-methyl-lH-l,4- 
benzodiazepin-8-amine hydrochloride 




(E)-2,3-Dihydro-5-[2-(lH-indol-3-yl)vinyl]-l-methyl- 
1H- 1,4-benzodiazepine hydrochloride 



The benzodiazepines provided by the present invention are potent inhibitors of the 
ATPase activity of the human papillomavirus El helicase enzyme. They accordingly 
5 are therapeutically active substances in the treatment of HPV mediated diseases 
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and therefore can be used as medicaments, either alone or combined with other 
therapeutically active agents. 

The benzodiazepines provided by the present invention are in particular useful in 
combating HPV disease states such as cutaneous warts on any part of the body, 
including palmar, plantar and flat/plane warts, anogenital warts (condylomata 
acuminata), including external and internal (intraurethral, vaginal and cervical) 
warts, all grades of CIN (cervical intraepithelial neoplasia) and SIL (squamous 
intraepithelial lesions), recurrent laryngeal papillomatosis (laryngeal warts), 
epidermodysplasia verruciformis, focal epithelial hyperplasia (Heck's disease), 
warts or intraepithelial neoplasia affecting the oral and nasal cavities and 
conjunctival warts. 

The compounds of the present invention can be prepared by coupling of a compound of 
formula 




wherein R 4 and R 5 are as above and Hal is a halogen atom 
with a diamine of formula 

R 1 NH(CH 2 CH 2 )NH 2 V 

wherein R 1 is as above. 

The reaction can be carried out in a conventional manner known to the skilled in the art 
or following the adaption of a method provided in . Journal of Organic Chemistry (1963) 
p 3013 by Sternbach et al, suitably in .pyridine as solvent and at elevated temperature. 
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The compounds of formula IV and V are new intermediates not known to the state 
of the art and therefore are also subject of the present invention. 

The compounds of formula IV are accessible by condensation of a ketone of formula 




wherein R 4 and R 5 are as above and Hal is a halogen atom 
with an aldehyde of the formula 

R 8 CHO VII 

wherein R 8 is as above following methods known to the skilled in the art 

Alternatively the compounds of the present invention can be prepared by coupling of a 
phosphoric acid ester of formula 

R' 

rf 1 

o 

wherein R 1 , R 4 and R 5 are as above and wherein R 23 is lower alkyl 
with an aldehyde of the formula 

R 8 CHO VII 

wherein R 8 is as above. 



The reaction can be carried out in a conventional manner known to the skilled in 
the art or following the adaption of a method provided in Buzas and Finet, 
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Tetrahedron Letters 1976, p 2433, suitably in the presence of an alkali metal hydride 
in tetrahydrofiiran. 

The phosphoric acid ester of formula VIII is accessible by a reaction of a compound of 
formula 

-.5 



R V Ha ' OR 23 



0 OR 23 



wherein R 4 , R s and R M and Hal are as above with a diamine of the formula 
R 1 NH(CH 2 CH 2 )NH 2 V 

wherein R 1 is as above. 

The intermediates of formulas VII, VIII, IX and X are not known to the state of the 
art and are therefore also subject of the present invention. 

The compound of formula IX itself can be synthesized starting from a ketone of 
formula VI by a conversion with a compound of formula 



O 
II 

R 23 0— P\ /COOH 



OR 23 



wherein R 23 is as above. This process can be carried out using methods known to 
the skilled in the art following the adaption of a method provided in Kim et al, 
Journal of the Chemical Society, Perkin Transactions 1 1997, pp 1361 . 



With regard to the starting materials that are known compounds some of these may 
be purchased from commercial suppliers. Other starting materials that are known 
and their analogues can be prepared by methods well known in the art. 
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For assaying El ATPase activity the HPV El enzyme has* been prepared and 
purified as follows: 

The HPV( 1 1) El used in this assay is expressed as a maltose binding protein 
(MBP) fusion protein from SF9 cells using a baculovirus expression system. Frozen 

5 pellets of these cells are thawed by adding the pellet directly into a buffer at 4 OC 
containing 50mM Tris-HCl pH 7.5, 20mM dithiothreitol (DTT), ImM EDTA, 
600mM NaCl, 20% glycerol and 3 "Complete" protease inhibitor tablets/50ml 
(Boehringer Mannheim cat.no.1 697 498). The cell suspension is then sonicated for 
3x10 seconds before centrifuging at 18 000 rpm for 30 minutes to remove the cell 

10 debris. The clarified extract is then passed down a DE52 ion exchange column 
which is washed with a buffer containing 50mM Tris-HCI pH 7.5, 2mM DTT, 
ImM EDTA, 600mM NaCl and 20% glycerol. The column flow through plus the 
first 10 mis of wash buffer are then passed down an amylose affinity column which 
binds MBP tagged proteins. This column is washed with 3 column bed volumes of 

15 the wash buffer before being eluted with wash buffer containing lOmM maltose. 

The eluted protein peak containing purified HPV(ll) El is then dialysed overnight 
against 2L of buffer containing 20mM Tris-HCl pH 7.5, 2mM DTT, 20mM NaCl 
and 20% glycerol. The dialyzed material is used in the assay. 

El ATPase activity can be measured as follows: 

20 The standard reaction contains 50mM MOPs KOH pH 7.0, 500\M MgCl2, 20jiM 
ATP, 50mM NaCl , 40|xl of a suitably diluted enzyme extract and lOfil of inhibitor 
in a final volume of 100|al. The ATP contains O.ljiCi [y^P] ATP per reaction. The 
enzyme diluent contains 50mM MOPs KOH pH7.0 and Img/ml BSA. The 
inhibitor is diluted to give a range of concentrations in neat DMSO. Reaction tubes 

25 are incubated for 1 hour at 37°C (producing linear kinetics) after which the 
reaction is terminated by heat inactivation at 85°C for 2 minutes. 500fxl 15% 
activated charcoal in PBS is then added to each reaction. The activated charcoal 
used is 100 - 400 mesh untreated powder (Sigma cat No C-5260); prior to use in 
the assay this is washed in PBS several times and allowed to settle out under 

30 gravity, any fine particles still in suspension being decanted off after each wash. 

The reactions are left on ice for 1 hour after which the charcoal is pelleted out by 
centrifiigation at 14 000 rpm for 10 minutes. The charcoal pellet contains 
unconverted [y^P] ATP, whilst any free inorganic 33 P, the reaction product, will 
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remain in the supernatant The amount of radioactivity present in 300jil of 
supernatant is then measured by scintillation spectrophotometry. 

The results can be calculated as follows: 

5 The degree of inhibition at each inhibitor concentration is expressed as a 

percentage of the control reaction (100%) after subtracting a measured blank 
value, which represents the amount of free inorganic 33 P present in a reaction 
containing heat inactivated enzyme. An IQo value (concentration of test 
compound which inhibits enzyme activity by 50%) is then calculated from a dose 

10 response curve of logio inhibitor concentration against percentage of the control 
reaction. 

Preferred compounds of the invention tested in the above assay have an IC50 
value up to about 50 fiM. 

Specific examples of IC50 values for some compounds of the invention are set 
15 out in the table B below. 

Table B 



Structure 


Activity/nM 


Example No. 


OH 


1.6 


121 




5.6 


125 




2.2 


127 




4.4 


132 
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OH 


2 


123 


vi 


20 


139 




3.1 


133 


Vy^yV 

CM 


2.4 


3 


CM 


26 


136 




5.6 


38 


OH 


3 


29 




20 


137 




8.6 


162 




12 


164 
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Sr v 

CM 


4.2 


6 


CM 


2.4 


42 


cm 


2.5 


44 


ON 


19 


92 


tar 


5.4 


147 



The compound of the present invention as well as its pharmaceutical usable 
acid addition salts can be used as medicaments, e.g. in the form of pharmaceutical 
preparations. The pharmaceutical preparations can be administered orally, e.g. in 
5 the form of tablets, coated tablets, dragees, hard and soft gelatine capsules, 

solutions, emulsions or suspensions. The administration can, however, also be 
effected rectally, e.g. in the form of suppositories, or parenterally, e.g. in the form 
of injection solutions or topically, e.g. in the form of a cream, a gel or a solution. 

The compound of the present invention and its pharmaceutical^ usable acid 
10 addition salts can be processed with pharmaceutical^ inert, inorganic or organic 
excipients for the production of tablets, coated tablets, dragees and hard gelatine 
capsules. Lactose, corn starch or derivatives thereof, talc, stearic acid or its salts etc 
can be used as such excipients e.g. for tablets, dragees and hard gelatine capsules. 

Suitable excipients for soft gelatine capsules are e.g. vegetable oils, waxes, 
15 fats, semi-solid and liquid polyols etc. 
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Suitable excipients for the manufacture of solutions and syrups are e.g. water, 
polyols, saccharose, invert sugar, glucose etc. 

Suitable excipients for injection solutions are e.g. water, alcohols, polyols, 
glycerol, vegetable oils etc. 

Suitable excipients for suppositories are e.g. natural or hardened oils, waxes, 
fats, semi-liquid or liquid polyols etc. 

Suitable excipients for topical gels are e.g. natural gums such as xanthan and 
tragacanth, semisynthetic cellulose derivatives such as methylcelluloses and 
carboxymethylcelluloses, carbomers, clays such as silicates and presevatives such as 
benzoic acid or parabens. 

Suitable excipients for topical creams are e.g oils and waxes, emulsifying 
agents such as surfactants and polymers such as polyoxamers and preservatives. 

Moreover, the pharmaceutical preparations can contain preservatives, 
solubilizers, stabilizers, wetting agents, emulsifiers, sweeteners, colorants, 
flavorants, salts for varying the osmotic pressure, buffers, masking agents or 
antioxidants. They can also contain still other therapeutically valuable substances. 

The dosage can vary within wide limits and will, of course, be fitted to the 
individual requirements in each particular case. In general, in the case of oral 
administration a daily dosage of about 10 to 1000 mg per person of the compound 
of formula I should be appropriate, although the above upper limit can also be 
exceeded when necessary. 

The following examples illustrate the present invention: 

Example 1 

(E)-5-f3,4-Difluorostyryl)-2,3-dihydro-l--methyl-lH-1.4-benzodiazepine 
dihydrochloride 

To a solution of 43 mg (0.14 mmol) of (l-methyl-1,2,3,4- 
tetrahydrobenzo[e] [l,4]diazepin-5-ylidenemethyl)phosphonic acid diethyl ester in 
2.5 ml of tetrahydrofuran was added 8.3 mg (0.21 mmol) of sodium hydride (60% 
dispersion in mineral oil). After 5 minutes 19.9 mg (0.14 mmol) of 3,4- 
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difluorobenzaldehyde was added and the mixture was stirred for 2.75 hours. The 
product was purified by column chromatography (20 g 1ST pre-packed column) 
eluting with 3% methanol/ethyl acetate and treated with 0.05 ml of 4M hydrogen 
chloride in dioxan. The solvent was evaporated to leave a red gum which was 
5 recrystallized from ethyi acetate - petroleum ether (40 - 60°C) to give 14 mg of (E)- 
5-(3 > 4-difluorostyryl)-2,3-dihydro-l-methyl-lH-l > 4-benzodiazepine 
dihydrochloride as dark red crystals. 1H NMR (400 MHz, DMSO) 5: 2.97 (s, 3H), 
3.77 (m, 2H), 3.83 (m, 2H), 7.06 (t, 1H), 7.18 (d, 1H), 7.50 (2H, dd), 7.55-7.70 (m, 
4H), 7.95 (m, 1H); MS: m/e 298 (M+). 

10 The starting material was prepared as follows: 

i) To a solution of 2.34 g (11.9 mmol) of diethylphosphonoacetic acid in toluene 
at 0°C was added 4.82 g (47 J mmol) of triethylamine followed by 1.94 g (17.9 
mmol) of chlorotrimethyisilane. The mixture was stirred at ambient temperature 
for 1 hour, then 1.13 g (11.9 mmol) of magnesium chloride was added and the 

15 mixture was stirred for a further 1 hour. To the mixture was added 2.0 g (14.3 

mmol) of 2-fluorobenzoyl chloride and the mixture was stirred for 72 hours. The 
mixture was partitioned between 200 ml of water and 250 ml, 100 ml of 
dichloromethane. The combined organic portions were dried (magnesium 
sulphate), filtered and evaporated . The residue was purified by column 

20 chromatography eluting with 3-5% methanol/dichloromethane to give 2.1 g 
(64%) of [2-(2-fluorophenyi)-2-oxoethyl]phosphonic acid diethyl ester as a 
colourless oil; MS: m/e 274.9 [M+H] + . 

ii) A mixture of 10.45 g (38.1 mmol) of [2-(2-fluorophenyl)-2- 
oxoethyljphosphonic acid diethyl ester and 14.1 g (190 mmol) N- 

25 methylethylenediamine in 100 ml of pyridine was heated at 95°C for 18 hours. The 
solvent was evaporated and the residue was partitioned between 200 ml of water 
and 2 x 100 ml of dichloromethane. The combined organic portions were dried 
(magnesium sulphate), filtered and evaporated. The residue was purified by 
column chromatography eluting with 5% methanol/dichloromethane to give 3.14 g 

30 (26%) of (l-meth]d-l,2,3,4-tetrahydrobenzo[e] [l,4]diazepin-5- 

ylidenemethyl)phosphonic acid diethyl ester as a light brown oil; MS: m/e 311.0 
[M+H] + . 

In a manner analogous to that described in Example 1, starting with (1-methyl- 
l,2,3,4-tetrahydrobenzo[e] [l,4ldiazepin-5-yUdenemethyl)phosphonic acid diethyl 
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ester (prepared as described in Example 1), and the appropriate aldehyde, the 
compounds shown in Table 1 were also prepared: 



Table 1 



Compound 


Structure 


Name 


MS (ES) (M+H)+ 


Example 2 


< ■ 


(E)-5-(4- 
Butoxystyryl)-2,3- 
dihydro- l-methyl- 
1H-1>4- 

benzodiazepine 
dihydrochloride 


334 

(M + ;EI) 


Example 3 




(E)-2,3-Dihydro- 
l-methyi-5-(3- 
phenoxystyryl)- 
1H-1,4- 

benzodiazepine 
dihydrochloride 


354 

(M + ;EI) 


Example 4 




(E)-5-(3-Bromo- 

4-methoxystyryl)- 

2,3-dihydro-l- 

methyl-lH-1,4- 

benzodiazepine 

dihydrochloride 


370 

(M + ;EI) 


Example 5 


F 


(E)-5-[3-Fluoro-4- 
(trifluoromethyl)st 
yryl] -2,3-dihydro- 
1-methyl-lH- 
benzo[e][l,4]dia- 
zepine dihydro- 
chloride 


348 

(M + ;EI) 



WO 02/00632 



PCT/EP01/06895 



-34- 



Example 6 




(E)-5-[2-[4-(3- 


416 






Bromophenyl)-3- 
pyridyl] vinyl] -2,3- 


(M + ;EI) 






dihydro-l-methyl- 






lH-l,4-benzo- 

diazepine 

dihydrochloride 




Example 7 




(E)-2,3-Dihydro- 


263 




l-methyl-5-[2-(3- 
pyridyl) vinyl] -1H- 
1,4-benzo- 
diazepine 
dihydrochloride 


^M >JUJ 


Example 8 


"XX, 

1 ^ / 


(E)-5-[2-[3-(4- 


473 




Chlorophenylthio) 
-5-(trifluoro- 


(M + ; EI) 




f a 


methyl)-2- 
pyridyl] vinyl] -2,3- 
dihydro- 1 -methyl- 
lH-l,4-benzo- 
diazepine 
dihydrochloride 




Example 9 




(E)-2-(4-Chloro- 


445 (M + ) 






benzylthio)-6-[2- 
(2,3-dihydro-l- 






6 o 


methyl-lH-1,4- 






a 


benzodiazepin-5- 
yl)vinyl]-3- 
pyridinecarbonitril 
e dihydrochloride 




Example 10 




(E)-2,3-Dihydro- 


302 (M + ) 




5-[2-(lH-indol-3- 






^^^^^^^^ 


yl) vinyl] -1- 








methyl-lH-1,4- 






benzodiazepine 





wo 
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dihydrochloride 




Example 11 




tert-Butyl (E)-2- 


362 i 




[2-(23-dihydro-l- 

methyl-lH-1,4- 

benzodiazepin-5- 


,t,l) 




a 


yl)vinyl]benzoate 
dihydrochloride 




Example 12 


A 


(E)-5-[2-[4-(4- 


418 






Bromophenyl)-3- 
pyridyl] vinyl] -2,3- 


(M + ;EI) 






dihydro- 1 -methyl- 






a 


lH-1,4- 

benzodiazepine 
dihydrochloride 




Example 13 


: — 


(E)-2-[2-(2,3- 


277 




Dihydro-1- 

methyl-lH-1,4- 

benzodiazepin-5- 


(M ; tl) 






yl)vinyl] aniline 
dihydrochloride 




Example 14 


\ 


(E)-5-(2- 


280 






Fluorostyryl)-2 > 3- 
dihydro- 1 -methyl- 


(M ; hi) 




a Y) 


1H-1,4- 






benzodiazepine 
dihydrochloride 




Example 15 




(E)-5-(2- 


429 




Benzylthio-5- 
nitrostyryl)-2,3- 


(M + ;EI) 




• ^0 


dihydro-l-methyl- 
1H-1,4- 

benzodiazepine 
dihydrochloride 
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Example 16 




(E)-5-[2-[(2- ' 

Chloro-5- 

thiazolyl)methoxy] 

styryll-2,3- 

dihydro- 1 -methyl- 

1H-1,4- 

benzodiazepine 


410.2 


Example 17 


1 


(E)-5-[2-(tert- 

Butjdthio)styryl]- 

2,3-dihydro-l- 

methyl-lH-1,4- 

benzodiazepine 


351.3 


Example 18 




(E)-5-(2- 

Hexyloxystyryl)- 

2,3-dihydro-l- 

methyl-lH-1,4- 

benzodiazepine 


363.4 


Example 19 


8 


(E)-2,3-Dihydro- 
l-methyl-5-[5- 
nitro-2-(3- 
pyridyloxy)styryl] - 
1H-1,4- 

benzodiazepine 


401.2 


Example 20 


CO 


(E)-5-(5-Bromo- 
2-isopropoxy- 
styryD-2,3- 
dihydro- 1-methyl- 
lH-1,4- 

benzodiazepine 


399.2 
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(EV23-Dihydro-l-methyl-5-f2-(2-phenylethyl^^ 

In an analogous fashion to Example 1 was prepared (E)-2,3-dihydro-l-methyl-5- 
[2-(2-phenyleth)d)styryl]-lH-l > 4-benzodiazepine as a light yellow oil, MS: m/e 
367.3 [M+H] + . 

The aldehyde starting material was prepared as follows: 

A mixture of 3g (13.2 mmol) of 2-phenethylbenzoic acid, 3.8g (19.8 mmol) 
of l-[3-(dimethylamino)prop)d]-3-ethylcarbodiimide hydrochloride, 2.7 g 
(20.0 mmol) of 1-hydroxybenzotriazole hydrate, 3 ml (23 mmol) of N- 
ethylmorpholine and 1.94 g (19.9 mmol) of N,0-dimethylhydroxylamine 
hydrochloride was stirred in 50 ml of dichloromethane at room temperature for 
2 hours. The solution was diluted with dichloromethane and washed sequentially 
with saturated aqueous citric acid solution and saturated aqueous sodium 
bicarbonate solution, dried over magnesium sulphate, filtered and evaporated to 
afford N-methoxy-N-methyl-2-phenethylbenzamide as a colourless oil. To a 
solution of lg (3.7 mmol) of this oil in 10 ml tetrahydrofuran at 0°C was added 2.2 
ml of a 1M solution of lithium aluminium hydride in tetrahydrofuran. The 
solution was stirred at 0°C for 25 minutes and saturated aqueous potassium 
hydrogensulphate and ether were then added and the mixture stirred at room 
temperature for 30 minutes. The layers were separated and the organic layer 
washed with saturated aqueous sodium bicarbonate solution, dried over 
magnesium sulphate, filtered and evaporated to afford 2-phenethyl-benzaldehyde 
as a colourless oil which was used directly without further purification. 

In an analogous fashion to Example 21, by replacing 2-phenethylbenzoic acid 
with the appropriate carboxylic acid, the compounds shown in Table 2 were also 
prepared: 
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Table2 



Compound 


Structure 


Name 


MS (ES) 
(M+H)+ 


Example 22 


oc 

^ 




(E)-2,3-Dihydro-l- 
methyl-5-(2- 
methylthiostyryl)- 
lH-1,4- 

benzodiazepine 


309.2 


Example 23 




DC 




(E)-2,3-Dihydro-l- 

methyl-5-[2- 

(phenylthiomethyl)st 

yryiJ-lH-1,4- 

benzodiazepine 


385.3 


Example 24 






(E,E)-2,3-Dihydro-l- 
methyl-5-(2- 
styrylstyryl)-lH-l,4- 
benzodiazepine 


365.3 


Example 25 




0^0 


(E)-N-[2-[2-(2,3- 

Dihydro-l-methyl- 

lH-l,4-benzo- 

diazepin-5- 

yl)vinyl] phenyl] anili 

ne 


354.3 



Example 26 

(EJ5)-23-Dihvdro-l-me^ 



5 In an analogous fashion to Example 21 there was obtained (E,E)-2,3-Dihydro-l- 
methyl-5-[2>(styrylthio)styryl]-lH-l,4-benzodiazepine as a yellow gum, MS (ES) 
(M+H) + 41L2. 
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The carboxylic acid starting material was prepared as follows: 

To a solution of 1.28 g (6.49 mmol) of cinnamyl bromide in 8 ml of ethanol at 
room temperature under an atmosphere of nitrogen was added a solution of lg 
(6.49 mmol) of thiosalicylic acid in 5.3 ml of 10% aqueous sodium hydroxide 
5 solution. The solution was stirred at room temperature for 16 hours and the 

solvent then removed under reduced pressure. The residue was dissolved in water 
and concentrated hydrochloric acid was added. The resultant solid was filtered off 
and dried. There was obtained 1.7 g of 2-styrylsulfanylbenzoic acid as a white 
solid, MS: m/e 270 M*. 

10 In an analogous fashion to Example 26, by replacing cinnamyl bromide with the 
appropriate bromide the compounds shown in Table 3 were also prepared: 



Table 3 



Compound 


Structure 


Name 


MS (ES) (M+H)+ 


Example 27 




(E)-2,3-Dihydro-l- 


399.3 






methyl-5-l2-(l(RS)- 








phenylethylthio)styry 








1]-1H-1,4- 








benzodiazepine 




Example 28 




(E)-5-[2- 


391.3 






(Cyclohexylmethyithi 








o)styryl]-2,3- 








dihydro- 1-methyl- 








lH-1,4- 








benzodiazepine 





In an analogous fashion to Example 1, using the appropriate acid chloride, and 3,4 
15 dichlorobenzaldehyde the compounds shown in Table 4 were also prepared: 



Table 4 



Example 29 




(E)-5-(3,4- 


332.1 






Dichlorostyryl)-2,3- 






CH 


dihydro-l-methyl- 
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lH-pyrido[2,3- 
e][l>4]diazepine 
hydrochloride (1:3) 




Example 30 j 




(E)-5-(3,4- 
Dichlorostyryi)-2,3- 
dihydro- 1 -methyl- 
lH-pyrido[3,4- 
e][l,4]diazepine 


332.1 


Example 31 




(E)-5-(3,4- 
Dichlorostyryl)-2 > 3- 
dihydro- 1 -methyl- 
lH-pyrido[3,2- 
e][l,4]diazepine 


332.2 


Example 32 


CM f^-f 


(E)-5-(3,4- 

Dichlorostyryl)-7- 

(trifluoromethyl)- 

2,3-dihydro-l- 

methyl-lH-1,4- 

benzodiazepine 

hydrochloride 


399.1 


Example 33 




(E)-5-(3,4- 

Dichlorostyryl)-8- 

(trifluoromethyl)- 

2,3-dihydro-l- 

methyl-lH-1,4- 

benzodiazepine 

hydrochloride 


398.8 


Example 34 


CM L 


(E)-5-(3,4- 

Dichlorostyryl)-2,3- 

dihydro- 8-methoxy- 

l-meth)d-lH-l,4- 

benzodiazepine 

hydrochloride 


361.2 
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Example 35 


CH 


(E)-5-(3,4-. 

Dichlorostyryl)-6- 

fluoro-2,3-dihydro- 

l-methyl-lH-l>4- 

benzodiazepine 

hydrochloride 


349.2 


Example 36 




(E)-5-(3,4- 


376.1 






Dichlorostyryl)-2,3- 








dihydro-l-methyl-7- 








nitro-lH-1,4- 








benzodiazepine 




Example 37 


4- 

CH 


(E)-5-(3,4- 

Dichlorostyryl)-2,3- 

dihydro- 1 -methyl-8- 

nitro-lH-1,4- 

benzodiazepine 

hydrochloride 


376.2 



In an analogous fashion to Example 1, replacing 3,4-difluorobenzal<dehyde with 3,4 
dichlorobenzaldehyde, and N-methylethylenediamine with ethylenediamine, and 
using the appropriate acid chloride, the compounds shown in Table 5 were also 
prepared: 



Tables 



Example 38 




(E)-5-(3,4- 

Dichlorostyryl)-9- 

(trifluoromethyl)- 

2,3-dihydro-lH-l,4- 

benzodiazepine 

dihydrochloride 



385.5 
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Example 39 




(E)-5-(3,4- 

Dichlorostyryl)-8- 

(trifluoromethyl)- 

2,3-dihydro-lH-l,4- 

benzodiazepine 

hydrochloride 


385.1 


Example 40 


« F-^_, 
F 


(E)-5-(3,4- 

Dichlorostyryl)-7- 

(trifluoromethyi)- 

2,3-dihydro-lH-l,4- 

benzodiazepine 

hydrochloride 


384.8 



Example 41 

(EV8-Bromo-5-(3,4-dichlorostyryn-2,3-dihydro-l-methyl-lH>L4- 
benzodiazepine dihydrochloride 

To 122 mg (0.31 mmol) of (S-bromo-l-methyl-l^^- 
tetrahydrobenzo[e] [l,4]diazepin-5-ylidenemethyl)phosphonic acid diethyl ester in 
2.5 ml of tetrahydrofiiran was added 26 mg (0.55 mmol) of sodium hydride (60% 
dispersion in mineral oil). After 5 minutes 57 mg (0.33 mmol) of 3,4- 
difluorobenzaldehyde was added and the mixture was stirred for 6 hours. The 
product was purified by column chromatography (20 g 1ST pre-packed column) 
eluting with 1% methanol/dichloromethane and treated with 0.10 ml of 4M 
hydrogen chloride in dioxan. The solvent was evaporated to leave a red gum which 
was recrystallized from acetone - petroleum ether (40 - 60°C) to give 77 mg of (E)- 
5-(3,4-difluorostyryl)-2,3-dihydro-l-methyl-lH-l,4-benzodiazepine 
dihydrochloride as orange crystals; MS: m/e 408 (M + ). 

The starting material was prepared as follows: 

( 8 -bromo - 1 -methyl- 1 ,2,3,4-tetrahydrobenzo [ e] [ 1 ,4] diazepin-5- 
ylidenemethyl)phosphonic acid diethyl ester was prepared in an analogous fashion 
to ( 1 -methyl- 1 ,2,3,4-tetrahydrobenzo [e] [ 1 ,4] diazepin-5- 

ylidenemethyl)phosphonic acid diethyl ester, prepared in Example 1, by replacing 
2-fluorobenzoic acid with 2-fluoro-4-bromobenzoic acid. 
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In a manner analogous to that described in Example 41, starting with (8- 
bromo- 1 - methyl- 1 ,2,3,4- tetrahydrob enzo [ e] [ 1 ,4] diazepin- 5- 
ylidenemethyl)phosphonic acid diethyl ester (prepared as described in Example 
41), and the appropriate aldehyde, the compounds shown in Table 6 were also 
5 prepared: 



Table 6 



Compound 


Structure 


Name 


MS (ES) 
(M+H)+ 


Example 42 


a 


(E)-8-Bromo-5-[2- 
[4-(3-bromophenyl)- 
3-pyridyl] vinyl] -2,3- 
dihydro- 1-methyl- 
1H-1,4- 

benzodiazepine 
dihydrochloride 


429 

(M + ;EI) 


Example 43 




(E)-5-(2-Benzylthio- 

5-nitrostyryl)-8- 

bromo-2,3-dihydro- 

l-methyMH-1,4- 

benzodiazepine 

dihydrochloride 


507 

(M + ; EI) 


Example 44 


a 


(E)-6-[2-(8-Bromo- 

2,3-dihydro-l- 

methyl-lH-1,4- 

benzodiazepin-5- 

yi)vinyl]-2-(4- 

chlorobenzylthio)-3- 

pyridinecarbonitrile 

dihydrochloride 


523 

([M+H] + ;EI) 
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Example 45 

(E)-9-CMoro-5-(3 < 4-dicMorostyryn-2,3-dihydro-lH-l,4-benzodiazepine 
dihydrochloride 

To a solution of 91 mg (0.275 mmol) of (9-chloro-l>2,3,4- 
5 tetrahydrobenzo[e] [l,4]diazepin-5-ylidenemethyl)phosphonic acid diethyl ester in 
2 ml of tetrahydrofuran was added 19 mg (0.48 mmol) of sodium hydride (60% 
dispersion in mineral oil). After 10 minutes 50 mg (0.29 mmol) of 3,4- 
dichlorobenzaldehyde was added and the mixture was stirred for 18 hours. The 
product was purified by column chromatography (20 g 1ST pre-packed column) 
10 eluting with 1 % methanol/dichloromethane and treated with 0. 10 ml of 4M 

hydrogen chloride in dioxan. The solvent was evaporated to give 90 mg of (E)-9- 
chloro-5-(3,4-dicUorostyryl)-2,3-dihydro-lH-l>4-benzodiazepine 
dihydrochloride as an orange solid; MS: m/e 352.7 [M+H] + . 

The starting material was prepared as follows: 

15 (9-chloro-l,2,3 > 4-tetrahydrobenzo[e][l,4]diazepin-5-yhdenemethyl)phosphonic 
acid diethyl ester was prepared in an analogous fashion to (l-methyl-1,2,3,4- 
tetrahydrobenzo[e] [l,4]diazepin-5-ylidenemethyl)phosphonic acid diethyl ester, 
prepared in Example 1, by replacing 2-fluorobenzoic acid with 2-fluoro-3- 
chlorobenzoic acid and N-methylethylenediamine with ethylenediamine. 

20 Example 46 

(E)-5-f4-(3-Bromophenvn-3-pyridvl1-7-fluoro-23-dihvdro-l-meth\d-lH-L4- 
benzodiazepine dihydrochloride 

To 95 mg (0.289 mmol) of (7-fluoro-l-methyl-l,2,3,4- 
tetrahydrobenzo[e][l,4]diazepin-5-ylidenemethyl)phosphonic acid diethyl ester in 

25 2 ml of tetrahydrofuran was added 20 mg (0.51 mmol) of sodium hydride (60% 
dispersion in mineral oil). After 5 minutes 80 mg (0.30 mmol) of 3-formyl-4-(3- 
bromophenyl)pyridine was added and the mixture was stirred for 18 hours. The 
product was purified by column chromatography (20 g 1ST pre-packed column) 
eluting with 1% methanol/dichloromethane and treated with 0.10 ml of 4M 

30 hydrogen chloride in dioxan. The solvent was evaporated and the residue was 
triturated with diethyl ether to give 10 mg of (E)-5-[4-(3-bromophenyl)-3- 
pyridyl]-7-fluoro-2,3-dihydro-l-methyl-lH-l,4-benzodiazepine dihydrochloride 
as a dark red solid; MS: m/e 437.8 [M+H] + . 
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The starting material was prepared as follows: 

( 7- fluoro- 1 -methyl- 1 ,2,3,4-tetrahydrobenzo [ e] [ 1 ,4] diazepin- 5- 
ylidenemethyl)phosphonic acid diethyl ester was prepared in an analogous fashion 
to (l-methyl-l,2,3,4-tetrahydrobenzo[e] [l,4]diazepin-5- 

ylidenemethyl)phosphonic acid diethyl ester, prepared in Example 1, by replacing 
2-fluorobenzoic acid with 2>5-difluorobenzoic acid 

Example 47 

(El-5-(2-Benzylfoio-5-nitrost^ 
benzodiazepine dihydrochloride 

In a manner analogous to that described in Example 46, starting with (7-fluoro- 
1 -methyl- 1 ,2,3,4-tetrahydrobenzo [e] [ 1 ,4] diazepin-5-ylidenemethyl)phosphonic 
acid diethyl ester (prepared as described in Example 46), and 2-benzylthio-5- 
nitrobenzaldehyde there was obtained (E)-5-(2-benzylthio-5-nitrostyryl)-7-fluoro- 
2,3-dihydro-l-methyl-lH-l,4-benzodiazepine dihydrochloride, MS: m/e 448 
[M+H] + . 

Example 48 

(EV8-Chloro-5-f3,4-dichlorostyryn-2,3-dihydro-l-methyl-lH-l,4- 
benzodiazepine dihydrochloride 

To 210 mg (0.609 mmol) of (8-chloro-l-methyl-l,2,3,4- 
tetrahydrobenzo[e][l,4]diazepin-5-ylidenemethyl)phosphonic acid diethyl ester in 
4 ml of tetrahydrofuran was added 36 mg (0.91 mmol) of sodium hydride (60% 
dispersion in mineral oil). After 10 minutes 1 12 mg (0.64 mmol) of 3,4- 
dichlorobenzaldehyde was added and the mixture was stirred for 18 hours. The 
product was purified by column chromatography (20 g 1ST pre-packed column) 
eluting with 2% methanol/dichloromethane and treated with 0.15 ml of 4M 
hydrogen chloride in dioxan. The solvent was evaporated and the residue was 
recrystallised from acetone - petroleum ether (40-60°C) to give 40 mg of (E)-9- 
chloro-5-(3,4-dichlorostyryl)-2,3-dihydro-lH-l,4-benzodiazepine 
dihydrochloride as yellow needles; MS: m/e 364 (M + ). 

The starting material was prepared as follows: 
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(S-chloro-l-methyl-ljZ^^-tetrahydrobenzolejll^Jdiazepin-S- 
ylidenemethyl)phosphonic acid diethyl ester was prepared in an analogous fashion 
to (l-meth^l^^^-tetrahydrobenzole] [l,4]diazepin-5-ylidenemethyl)- 
phosphonic acid diethyl ester, as described in Example 1 by replacing 2- 
5 fluorobenzoic acid with 4-chloro-2-fluorobenzoic acid. 

In a manner analogous to that described in Example 48, starting with (8-chloro- 
1-methyi-l A3,4-tetrahydrobenzo[e] [ l,4]diazepin-5-ylidenemethyl)phosphonic 
acid diethyl ester (prepared as described in Example 48), and the appropriate 
aldehyde the compounds shown in Table 7 were also prepared: 

10 Table 7 



Compound 


Structure 


Name 


MS (ES) 
(M+H)+ 


Example 49 


ho. JL JL 

oh ^x^a 


(E)-3-[2-(8-Chloro- 

2,3-dihydro-l- 

methyl-lHrl,4- 

benzodiazepin-5- 

yl) vinyl] phenol 

dihydrochloride 


312 


Example 50 




(E)-5-(3- 

Allyloxystyryl)-8- 

chloro-2,3-dihydro- 

l-methyHH-1,4- 

benzodiazepine 

dihydrochloride 


352 

(M + ;EI) 


Example 51 




(E)-5-(3- 

Benzyloxystyryl)-8- 

chloro-2,3-dihydro- 

l-methyi-lH-1,4- 

benzodiazepine 

dihydrochloride 


402 

(M + ;EI) 
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Example 52 




(E)-5-[2-[4-(3- 


440.2 




Bromophenyl)-3- 








pyridyl]vinyl]-8- 
chloro-2,3-dihydro- 






Br 


1H-1,4- 

benzodiazepine 





Example 53 

(E)-5-(2-Benzylthiostyryl V 23-dihydro- 1-methvl-lH- 1 ,4-benzodiazepine 
dihydrochloride 

5 To a mixture of 56 mg of 2-fluorobenzaldehyde (0.45 mmol) and 56 mg 

(0.45 mmol) of benzyl mercaptan in 3 ml of tetrahydrofuran was added 22 mg of 
sodium hydride (60% dispersion in mineral oil). After 1.2 hours 112 mg (0.36 
mmol) of (l-methyH^^^-tetrahydrobenzofeJfl^ldiazepin-S- 
ylidenemethyl)phosphonic acid diethyl ester (prepared as described in Example 1) 

10 was added followed by 25 mg (0.63 mmol) of sodium hydride (60% dispersion in 
mineral oil). The mixture was stirred for 1.3 hours. The mixture was partitioned 
between 20 ml of water and 5 ml of dichloromethane. The organic portion was 
dried (magnesium sulphate), filtered and evaporated.The product was purified by 
column chromatography (20 g 1ST pre-packed column) eluting with 0 - 2% 

15 methanol/dichloromethane and treated with 0.25 ml of 4M hydrogen chloride in 
dioxan. The solvent was evaporated to leave a red gum which was lyophilised to 
give 75 mg of (E)-5-(2-benzylthiostyryl)-2,3-dihydro-l-meth)d-lH-l,4- 
benzodiazepine dihydrochloride as dark red powder; MS: m/e 385 [M+H] + . 

In a manner analogous to that described in Example 1, starting with (1-methyl- 
20 l,2,3,4-tetrahydrobenzo[e] [ l,4]diazepin-5-ylidenemethyl)phosphonic acid diethyl 
ester (prepared as described in Example 1), and the appropriate aldehyde, prepared 
in a similar fashion to that for Example 53, the compounds shown in Table 8 were 
also prepared: 
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Table8 



Compound 


Structure 


Name 


MS (ES) 
(M+H)+ 


Example 54 


\ 

a 


(E)-5-[2-(4- 
Chlorobenzylthio) - 
styryl] -2,3-dihydro- l- 
methyl-lH-l > 4- 
benzodiazepine 
dihydrochloride 


418.9 


Example 55 


\ 

a 


(E)-5-[2-(3,4- 

Dichlorobenzylthio)- 

styryl] -2,3-dihydro- 1- 

methyi-lH-1,4- 

benzodiazepine 

dihydrochloride 


452 

(M*;EI) 


Example 56 


\ 

a 


5-[3-Chloro-2-(4- 

chlorobenzylthio)- 

styryl] -2,3-dihydro- 1- 

methyl-lH-1,4- 

benzodiazepine 

dihydrochloride 


453 (M + ) 


Example 57 


\ 

s 


(E)-2,3-Dihydro-l- 
methyl-5-(5-nitro-2- 
phenoxystyryl)- 1H- 
1,4-benzodiazepine 
dihydrochloride 


399 

(M*;EI) 


Example 58 


a 


(E)-2,3-Dihydro-l- 

methyl-5-[2-(4- 

methylbenzylthio)- 

styryll-lH-1,4- 

benzodiazepine 

dihydrochloride 


399 
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Example 59 


\ 

a 


(E)-2,3-Dihydro-5-[2- 

(4-methoxybenzyl- 

thio)styryl] - 1 -methyl- 

lH-l,4-benzo- 

diazepine 

dihydrochloride 


415 


Example 60 


H,<j 

o 


(E)-5-[2-(4- 
Chlorophenoxy) - 5 - 
nitrostyryl]-3,4- 
dihydro- 1-methyl- 
1H-M- 

benzodiazepine 
hydrochloride 


434.2 


Example 61 


a 


(E)-5-[2-(4-tert- 

Butyl-benzylthio)- 

styryl]-2,3-dihydro-l- 

methyl-lH-1,4- 

benzodiazepine 

dihydrochloride 


440 

(NT; EI) 


Example 62 


a 


(E)-5-[2-[3- 

(Trifluoromethyl)ben 

zylthio]styryl]-2,3- 

dihydro-l-methyl- 

lH-l,4-benzo- 

diazepine 

dihydrochloride 


452 

(M + ;EI) 


Example 63 


\ 

a T 


(E)-5-[4-Bromo-2-(4- 

chlorobenzylthio)styr 

yl]-2,3-dihydro-l- 

methyl-lH-1,4- 

benzodiazepine 

dihydrochloride 


496 

(M + ;EI) 
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Example 64 


o 


(E)-2,3-Dihydro-l- 

methyl-5-[5-nitro-2- 

(3-phenylpropylthio)- 

styryl]-lH-l,4- 

benzodiazepine 


458.0 




W 


(EV2 3-Dihvdro-l- 
methyl-5-(2- 
pentylthios tyryl)- 1 H- 
1 ,4-benzodiazepine 


365.3 



Example 66 

(EV5- [2-Chloro-6-( 4-cMorobenzvlthio)s1yiyl1 -2,3-dihydro- 1-methyHH- 1 ,4- 
benzodiazepine hydrochloride 

In an analogous fashion to Example 53 by replacing 2-fluorobenzaldehyde by 
2-chloro-6-nitrobenzaldehyde and benzyl mercaptan with 4-chlorobenzyl 
mercaptan there was obtained (E)-5-[2-chloro-6-(4-chlorobenzylthio)styryl]-2,3- 
dihydro-l-methyl-lH-l,4-benzodiazepine hydrochloride MS: m/e 452 [M+H] + . 

Example 67 

242-(23-Dihydro-l-methvl-lH-L4-benzodiazepin-5-Yl)vinyl1-N-methyl-4- 
nitroaniline dihydrochloride 

To a solution of 145 mg (0.47 mmol) of (1 -methyl- 1,2,3,4- 
tetrahydrobenzo[e] [l,4]diazepin-5-ylidenemethyl)phosphonic acid diethyl ester 
(prepared as described in Example 1) in 3 ml of tetrahydrofuran was added 33 mg 
(0.82 mmol) of sodium hydride (60% dispersion in mineral oil). After 5 minutes 
133 mg (0.49 mmol) of 2-(benzylmethylamino)-5-nitrobenzaldehyde was added 
and the mixture was stirred for 0.7 hours. The product was purified by column 
chromatography (20 g 1ST pre-packed column) eluting with 2% 
methanol/dichloromethane and treated with 0.25 ml of 4M hydrogen chloride in 
dioxan. The solvent was evaporated to leave 228 mg of 2-[2-(2 > 3-dihydro-l- 
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methyl- 1H- 1 ,4-benzodiazepin-5-yl) vinyl] -N-methyi-4-nitroaniline 
dihydrochloride as an orange solid; MS: m/e 427 [M+H] + . 

The starting material was prepared as follows: 

A mixture of 300 mg (1.62 mmol) of 2-chloro-5-nitrobenzaldehyde, 196 mg 
5 (1.62 mmol) of N-benzylmethylamine and 268 mg (1.94 mmol) of potassium 

carbonate in dimethylformamide was heated at 80°C for 5 hour. The solvent was 
removed and the residue was partitioned between water and ethyl acetate (x2). The 
combined organic phases were evaporated and the residue was purified by column 
chromatography eluting with 25% ethyl acetate/petroleum ether (40-60°C) to give 
10 290 mg of 2-(ben2ylmethylamino)-5-nitrobenzaldehyde as a yellow oil which 
solidified on standing; MS: m/e 270.9 [M+H] + . 

Example 68 

(E)-4 , -f2^2-(2 l 3-Dihy dro-l-methyMH- l 1 4-benzodiazepin-5- 
yDvinyll phenylthiol acetanilide dihydrochloride 

15 To a mixture of 56 mg of 2-fluorobenzaldehyde (0.45 mmol) and 75 mg 

(0.45 mmol) of 4-acetamidothiophenol in 2.5 ml of dimethylformamide was added 
62 mg of potassium carbonate. The mixture was heated at 65°C for 0.75 hours then 
allowed to cool. To the mixture was added 112 mg (0.36 mmol) of (1-methyl- 
l,2,3,4-tetrahydrobenzo[e] [l>4]diazepin-5-ylidenemethyl)phosphonic acid diethyl 

20 ester (prepared as described in Example 1) was added followed by 25 mg (0.63 

mmol) of sodium hydride (60% dispersion in mineral oil). The mixture was stirred 
for 1 hour. The product was purified by column chromatography (20 g 1ST pre- 
packed column) eluting with 1 - 6% methanol/ethyl acetate and treated with 0.15 
ml of 4M hydrogen chloride in dioxan. The solvent was evaporated to leave 20 mg 

25 of a red gum which was recrystallised from methanol/acetone/petroleum ether (40- 
60°C) to give 2 mg of (E)-4 , -[2-[2-(2,3-dihydro-l-methyl-lH-l,4-benzodiazepin- 
5-yl)vinyl]phenylthio] acetanilide dihydrochloride as dark red powder; MS: m/e 
428 [M+H] + . 

In a manner analogous to that described in Example 1, starting with (1- 
30 methyl-l,2,3>4-tetrahydrobenzo[e] [ l,4]diazepin-5-ylidenemethyl)phosphonic acid 
diethyl ester (prepared as described in Example 1), and the appropriate aldehyde, 
prepared in a similar fashion to that for Example 68, the compounds shown in 
Table 9 were also prepared: 
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Table9 



Example 69 


I 

JXX 


1 a 

J 


(E)-5-[2-(4- 
Chlorophenoxy)styryl] - 
2,3-dihydro- 1-methyl- 
1H- 1,4-benzodiazepine 
dihydrochloride 


388 

(M + ;EI) 


Example 70 


cox 


1 ° 


(E)-23-Dihydro-l- 

methyl-5-[2-(2- 

naphthy!oxy)-5- 

nitrostyry!]-lH-l,4- 

benzodiazepine 

dihydrochloride 


449 

(M + ;EI) 


Example 71 


\ 

op 


a 


(E)-2,3-Dihydro-l- 

methyl-5-[2-(l- 

naphthyloxy)-5- 

nitrostyryl]-lH-l,4- 

benzodiazepine 

dihydrochloride 


450 (M + ) 


Example 72 


00 
S a 


(E)-2,3-Dihydro-l- 

methyl-5-(2-p- 

tolylthiostyryl)-lH-l,4- 

benzodiazepine 

dihydrochloride 


385 


Example 73 


cx 


#\ 


(E)-2,3-Dihydro-5-[2- 
(4-methoxyphenyl- 
thio)styryl] - 1 -methyl - 
1H- 1,4-benzodiazepine 
dihydrochloride 


400 

(M + ;EI) 


Example 74 


cx 


S a 

6 


(E)-23-Dihydro-l- 
methyl-5-[2-(2- 
naphthylthio)styryl] - 
1 H- 1 ,4-benzodiazepine 
dihydrochloride 


420 

(M + ;EI) 
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Example 75 

(E)-23-Dihydro-l-meth^^ 
benzodiazepine dihydrochloride 

To a mixture of 55 mg (0.45 mmol) of 2-hydroxybenzaldehyde and 99 mg (0.45 
mmol) of 2-bromomethylnaphthalene in 3 ml of tetrahydrofuran was added 124 
mg (0.90 mmol) of potassium carbonate. The mixture was heated at 65°C for 18 
hours before 112 mg (0.36 mmol) of ( 1-methyl-l ,2,3,4- 

tetrahydrobenzo[e] [l,4]diazepin-5-ylidenemethyl)phosphonic acid diethyl ester 
(prepared as described in Example 1) was added followed by 25 mg (0.63 mmol) of 
sodium hydride (60% dispersion in mineral oil). The mixture was stirred for 18 
hours. The mixture was purified by column chromatography (20 g 1ST pre-packed 
column) eluting with 2% methanol/ethyl acetate and treated with 0.15 ml of 4M 
hydrogen chloride in dioxan. The solvent was evaporated and the residue was 
recrystallised from methanol/ethyl acetate/ether to give 63 mg of (E)-2,3-dihydro- 
l-methyl-5-[2-[(2-naphthyl)methoxy]styryl]-lH-l,4-benzodiazepine 
dihydrochloride as an orange solid; MS: e/z 419 [M+S] + . 

In a manner analogous to that described in Example 75, starting with (1- 
methyl-l,2,3,4-tetrahydrobenzo[e][l,4]diazepin-5-ylidenemethyl)phosphonic acid 
diethyl ester (prepared as described in Example 1), and the appropriate aldehyde, 
prepared in a similar fashion to that for Example 75, the compounds shown in 
Table 10 were also prepared: 

Table 10 



Compound 


Structure 


Name 


MS (ES) 
(M+H) + 


Example 76 


t 

a 


(E)-5-[2-[4- 
(Trifluoromethyl)ben 
zyloxy]styryl]-2,3- 
dihydro- 1-methyl- 
lH-1,4- 

benzodiazepine 
dihydrochloride 


437 
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Example 77 


I 

a 


(E)-2,3-Dihydro-l- 

methyi-5-[2-(4- 

nitrobeiizyloxy)styryl] 

-1H-1,4- 

benzodiazepine 

dihydrochloride 


413 

(M*;EI) 


Example 78 


\ 

a U 


(E)-5-[2-(3,4- 

Difluorobenzyloxy)- 

styryl]-2,3-dihydro-l- 

methyl-lH-1,4- 

benzodiazepine 

dihydrochloride 


334 

(M + ;EI) 


Example 79 


a ^Jl 


(E)-5-(2-Benzyloxy- 
styry!)-2,3-dihydro-l - 
methyl-lH-1,4- 
benzodiazepine 
dihydrochloride 


369 


Example 80 


\ 

OQ 

CI 


(E)-5-[2-(4-Chloro- 
benzyloxy)styryl]-2,3- 
dihvdro- 1 -methvl- 
lH-l,4-benzo- 
diazepine 
dihydrochloride 


402 

(M + ;EI) 


Example 81 


OQ 


(E)-4-(4- 

Chlorobenzyloxy)-3- 

[2-(23-dihydro-l- 

methyl-lH-1,4- 

benzodiazepin-5- 

yi)vinyl]-N > N- 

diethyianiline 

dihydrochloride 


474 
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Example 82 

(E)-4-Benzylthio-3- f 2-(23-dihydro- 1 -methvl-lH- 1 ,4-benzodiazepin-5- 
yOvinyll aniline dihydrochloride 

To 215 mg (0.50 mmol) of (E)-5-(2-benzylthio-5-nitrostyryl)-2 > 3-dihydro-l- 
methyl-lH-l,4-benzodiazepine dihydrochloride (prepared as described in Example 
15) in 8 ml of tetrahydrofiiran and 8 ml of ethanol was added 380 mg (0.90 mmol) 
of tin (II) chloride and 0.48 ml of concentrated hydrochloric acid. The mixture was 
heated at 60°C for 7 hours. The solution was reduced to half volume and 
partitioned between 50 ml of saturated sodium hydrogen carbonate solution and 
100 ml and 50 ml of dichloromethane. The combined organic phases were dried 
(magnesium sulphate), filtered and evaporated. The residue was purified by 
column chromatography eluting with 2 - 5% methanol/dichloromethane and 
treated with 0.30 ml of 4M hydrogen chloride in dioxan. The solvent was 
evaporated and the residue was recrystallised from methanol/ether to give 46 mg of 
(E)-4-benzylthio-3-[2-(2,3-dihydro-l-methyl-lH-l,4-benzodiazepin-5- 
yl)vinyl] aniline dihydrochloride as dark red crystals; MS: m/e 400 [M+H] + , 

Example 83 

(E)-342-(23-Dihvdro-l-methvl-lH-L4-benzodiazepin-5-vnvinvl1-4-f3- 
phenvlpropylthio)aniline hydrochloride 

In an analogous fashion to Example 82 from (E)-2,3-dihydro-l-methyl-5-[5- 
nitro-2-(3-phenylpropylthio)styryl]-lH-l,4-benzodiazepine (prepared as 
described in Example 75)there was obtained (E)-3-[2-(2,3-dihydro-l-methyl-lH- 
l,4-benzodiazepin-5-yl)vinyl]-4-(3-pheny!propylthio)aniline hydrochloride as a 
dark red solid MS: m/e 428.0 [M+H] + . 

Example 84 

(E)-2-Acetamido-4 , -benz\dthio-3 , -f2-f2,3-dihydro-l-methvl-lH-h4- 
benzodiazepin-5-yl)vinvl1 acetanilide dihydrochloride 

To a mixture of 58 mg (0.114 mmol) of (E)-4-benzylthio-3-[2-(2,3-dihydro-l- 
methyl- lH-l,4-benzodiazepin-5-yl)vinyl] aniline dihydrochloride (prepared as 
described in Example 82), 20 mg (0.171 mmol) of N-acetylglycine and 1-hydroxy- 
7-azabenzotriazole in 5 ml of dimethylformamide was added 44 mg (0.228 mmol) 
of l-[3-(dimethylamino)prop>d]-3-ethylcarbodiimide hydrochloride. The mixture 
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was stirred for 4 hours. The solvent was removed and the residue was purified by 
column chromatography eluting with 5 - 20% methanol/dichloromethane and 
treated with 0.10 ml of 4M hydrogen chloride in dioxan. The solvent was 
evaporated and the residue was recrystallised from acetone/methanol/diethyl ether 
5 to give 10 mg of (E)-2-acetamido-4 , -benzyithio-3'-[2-(2,3-dihydro-l-methyl-lH- 
l,4-benzodiazepin-5-yl)vinyi]acetanilide dihydrochloride as a yellow solid; MS: 
m/e499 (M + ). 

Example 85 

( E)-23-Dihvdro- 1 -methyl-5- [ 3- f (2-pyridyl)methoxyl styryll - 1 H- 1 ,4- 
10 benzodiazepine dihydrochloride 

To a mixture of 74 mg (0.266 mmol) of (E)-3-[2-(2,3-dihydro-l-methyl-lH- 
l,4-benzodiazepin-5-yl)vinyl]phenol and 29 mg (0.266 mmol) of 2- 
pyridylmethanol in 4 ml of tetrahydrofuran was added 134 mg (0.40 mmol) of 
polymer supported triphenylphosphine followed by 91 mg (0.40 mmol) of di-tert- 

15 butylazodicarboxylate. After 19 hours a further 134 mg (0.40 mmol) of polymer 

supported triphenylphosphine was added and the mixture was stirred for 72 hours. 
The mixture was filtered and the product was purified by column chromatography 
(20 g 1ST pre-packed column) eluting with 5% methanol/ethyl acetate and treated 
with 0.15 ml of 4M hydrogen chloride in dioxan. The solvent was evaporated and 

20 the residue lyophilised to give 26 mg of (E)-2,3-dihydro-l-methyl-5-[3-[(2- 

pyridyl)methoxy]styryl]-lH-l,4-benzodiazepine dihydrochloride as a dark red 
solid; MS: m/e370 [M+H] + . 

The starting material, (E)-3-[2-(2,3-dihydro-l-methyl-lH-l,4-benzodiazepin-5- 
yl)vinyl] phenol was prepared in an analogous fashion to Example 1, replacing 3,4- 
25 difluorobenzaldehyde by 2-hydroxybenzaldehyde. 

In a manner analogous to that described in Example 85, starting with (E)-3-[2- 
(2,3-dihydro-l-methyl-lH-l,4-benzodiazepin-5-yl)vinyl] phenol and the 
appropriate alcohol, the compounds shown in Table 11 were also prepared: 
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Table 11 



Compound 


Structure 


Name 


MS (ES) 
(M+H) + 


Example 86 


CJ 


(E)-2,3-Dihydro-l- 

methyl-5-[3-[(3- 

pyridyl)methoxy] - 

styrylHH-1,4- 

benzodiazepine 

dihydrochloride 


370 


Example 87 


XrO 


(E)-2,3-Dihydro-l- 

methyl-5-[3-[(4- 

pyridyl)methoxy] - 

styryl]-lH-l,4- 

benzodiazepine 

dihydrochloride 


370 


Example 88 


Xr l 6 

a 


(E)-23-Dihydro-l- 

methyl-5-[3-[(5- 

methyl-3- 

isoxazolyl)- 

methoxy] styryl] - 1H- 

1,4-benzodiazepine 

dihydrochloride 


374 


Example 89 


a 


(E)-5-[3-[(l-Benzyl- 

lH-imidazol-2- 

yl)methoxy] styryl] - 

2,3-dihydro-l- 

methyMH-1,4- 

benzodiazepine 

dihydrochloride 


448 

(M + ;EI) 
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Example 90 


1 

a 


(E)-5-[2 > 3-Dihydro- 

3-(4-methoxy- 

benzyloxy)styryl]-l- 

methyi-lH-1,4- 
benzodiazepine 
dihydrochloride 


398 

(M*; EI) 


Example 91 


a 


Methyl (E)-4-[[3-[2- 

(2,3-dihydro-l- 

methyl-lH-1,4- 

benzodiazepin-5- 

yl)vinyl]phenoxy] - 

methyl]benzoate 

dihydrochloride 


426 

(M + ;EI) 


Example 92 


a 


(E)-2,3-Dihydro-l- 

methyl-5-[3-[(3,5- 

dimethyl-1- 

pyrazolyl)methoxy] - 

styryl]-lH-l,4- 

benzodiazepine 

dihydrochloride 


387 


Example 93 


a 


(E)-4'-[[3-[2-(2,3- 
Dihydro-1 -methyl- 
lH-l,4-benzo- 
diazepin-5- 
yl)vinyl]phenoxy] - 
methyl] acetanilide 
hydrochloride 


426 



Example 94 

(EV5-[2-(4-CMorophenoxY)sty^ 
benzodiazepine dihydrochloride 

5 To a mixture of 56 mg (0.45 mmol) of 2-fluorobenzaldehyde and 64 mg (50 

mmol) of 4-chlorophenol in 2.5 ml of dimethylformamide was added 75 mg (0.54 
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mmol) of sodium hydrogen carbonate. The mixture was heated at 95°C for 18 
hours. To the mixture at ambient temperature was added 1 18 mg (0.36 mmol) of 
(8-fluoro-l-meth)i-l,2,3,4-tetrahydrobenzo[e][l,4]diazepin-5- 
ylidenemethyl)phosphonic acid diethyl ester followed by 25 mg (0.63 mmol) of 
sodium hydride (60% dispersion in mineral oil). The mixture was stirred for 2 
hours. The mixture was partitioned between 12 ml of water and 3 x 4 ml of 
dichloromethane. The combined organic portions were dried (magnesium 
sulphate), filtered and evaporatedThe product was purified by column 
chromatography (20 g 1ST pre-packed column) eluting with ethyl acetate and 
treated with 0.15 ml of 4M hydrogen chloride in dioxan. The solvent was 
evaporated to leave a red gum which was recrystallised from acetone/ethyl 
acetate/diethyl ether to give 17 mg of (E)-5-[2-(4-chlorophenoxy)styryl]-8-fluoro- 
2>3-dihydro-l-methyl-lH-l,4-benzodiazepine dihydrochloride as a red solid; MS: 
m/e452 (M*). 

The starting material (S-fluoro-l-methyl-l^^^-tetrahydrobenzotejtl^]- 
diazepin-5-ylidenemethyl)phosphonic acid diethyl ester was prepared in an 
analogous fashion to ( 1 -methyl- 1,2,3, 4-tetrahydrobenzo[e][ 1,4] diazepin-5- 
ylidenemethyl)phosphonic acid diethyl ester, as described in Example 1 by 
replacing 2-fluorobenzoic acid with 2,4-difluorobenzoic acid. 

Example 95 

(E)-5-f3-CMoro-2-(3,4-dicMoroben 

methyl- 1H- 1 ,4-benzodiazepine dihydrochloride 

To a mixture of 71 mg of 3-chloro-2-fluorobenzaldehyde (0.45 mmol) and 96 
mg (0.45 mmol) of 3,4-dichlorbbenzyl mercaptan in 3 ml of tetrahydrofuran was 
added 22 mg of sodium hydride (60% dispersion in mineral oil). After 3 hours 118 
mg (0.36 mmol) of (8-fluoro-l-methyl~l,2,3 ) 4-tetrahydrobenzo[e][l>4]diazepin-5- 
ylidenemethyl)phosphonic acid diethyl ester (prepared as described in Example 94) 
was added followed by 25 mg (0.63 mmol) of sodium hydride (60% dispersion in 
mineral oil). The mixture was stirred for 1 hour. The product was purified by 
column chromatography (20 g 1ST pre-packed column) eluting with ethyl acetate 
and treated with 0.15 ml of 4M hydrogen chloride in dioxan. The solvent was 
evaporated to leave 113 mg of an orange gum which was recrystallised from 
methanol/acetone/petroleum ether (40-60°C) to give 44 mg of (E)-5-[3-chloro-2- 
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(3,4-dichlorobenzylthio)sty^ 

benzodiazepine dihydrochloride as an orange solid; MS: m/e 402 (M) + . 

Example 96 

(EV5-(2-Benzylthiostyi7^ 
benzodiazepine dihydrochloride 

In a manner analogous to that described in Example 95, , by replacing 3,4- 
dichlorobenzyl mercaptan with benzyl mercaptan and 3-chloro-2- 
fluorobenzaldehyde with 2-fluorobenzaldehyde there was obtained (E)-5-(2- 
benz)dmiostyi7l)-8-fluoro-2,3-dihydro-l-memyl-lH-l,4-benzodiazepine 
dihydrochloride MS: m/e 504 (M + ). 

Example 97 

(EV5-(2-Benzylthio-5-nitrosty^^ 
benzodiazepine dihydrochloride 

In an analogous fashion to Example 1 and by replacing (l-methyl-1,2,3,4- 
tetrahydrobenzo[e] [l,4]diazepin-5-ylidenemethyl)phosphonic acid diethyl ester 
with (S-fluoro-l-memyl-l^^-tetrahydrobenzofe] [l,4]diazepin-5- 
ylidenemethyl)phosphonic acid diethyl ester (prepared as described in Example 
94), and 3,4-difluorobenzaldehyde with 2-benzylthio-5-nitrobenzaldehyde there 
was obtained (E)-5-(2-benzylmio-5-nitrostyryl)-8-fluoro-2,3-dihydro-l-methyl- 
lH-l,4-benzodiazepine dihydrochloride; MS: m/e 448 (M + H). 

Example 98 

(E)-5-(3,4-DicMorostviyn-23 
benzodiazepine dihydrochloride 

To 100 mg (0.24 mmol) of [8-(3-methoxyphenyl)-l-meth)d-l,2,3,4- 
tetrahydrobenzo[e][l,4]diazepin-5-ylidenemethyl)phosphonic acid diethyl ester in 
2 ml of tetrahydrofiiran was added 17 mg (0.42 mmol) of sodium hydride (60% 
dispersion in mineral oil). After 10 minutes 44 mg (0.25 mmol) of 3,4- 
dichlorobenzaldehyde was added and the mixture was stirred for 3 hours. The 
product was purified by column chromatography (20 g 1ST pre-packed column) 
eluting with 1% methanol/ethyl acetate and treated with 0.10 ml of 4M hydrogen 
chloride in dioxan. The solvent was evaporated to leave a red gum which was 
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recrystallized from ethyl acetate to give 25 mg of (E)-5-(3,4-dichlorostyryl)-2,3- 
dihydro-8-(3-methoxyphen)d)-l-methyl-lH-l,4-benzodiazepine dihydrochloride 
as an orange solid; MS: m/e 436 (M*). 

The starting material was prepared as follows: 

5 To 300 mg (0.77 mmol) of (8-bromo-l-methyl-l ,2,3,4- 

tetrahydrobenzo[e][l,4]diazepin-5-)iidenemeth)d)phosphonic acid diethyl ester 
(prepared as described in Example 41) in 1 ml of dioxane was added 123 mg (0.81 
mmol) of 3-methoxyphenylboronic acid, 7.8 mg (0.028 mmol) of 
tricyclohexylphosphine, 10.5 mg 0.012 mmol)oftris-(dibenzylideneacetone)- 

10 palladium (0) and 141 mg of caesium fluoride. The mixture was heated at 80°C for 
6 hours. The mixture was partitioned between ethyl acetate and water. The organic 
phase was evaporated and the product was purified by column chromatography 
(20 g 1ST pre-packed column) eluting with acetone - petroleum ether (40 - 60°C) 
(1:2) to give 217 mg of [8-(3-methoxyphenyl)-l-methyl-l,2,3,4- 

15 tetrahydrobenzofe] [l,4]diazepin-5-ylidenemeth)d]phosphonic acid diethyl ester as 
a yellow gum; MS: m/e 417 (M + ). 

Example 99 

(E)-5^3,4-DicMorostviyl)-23-dihydro-l-methvl-8-phenyl-lH-l < 4- 
benzodiazepine dihydrochloride 

20 To 105 mg (0.25 mmol) of ( l-methyl-8-phenyM,2,3,4- 

tetrahydrobenzo[e][l,4]diazepin-5-ylidenemethyl)phosphonic acid diethyl ester in 
2 ml of tetrahydrofuran was added 18 mg (0.42 mmol) of sodium hydride (60% 
dispersion in mineral oil). After 10 minutes 112 mg (0.64 mmol) of 3,4- 
dichlorobenzaldehyde was added and the mixture was stirred for 18 hours. The 

25 product was purified by column chromatography (50 g 1ST pre-packed column) 
eluting with 2% methanol/dichloromethane and treated with 0.15 ml of 4M 
hydrogen chloride in dioxan. The solvent was evaporated and the residue was 
recrystallized from acetone/petroleum ether (40 -60°C) to give 40 mg of (E)-5- 
(3,4-dicUorostyryl)-2,3-dihycfro-8-(3-methoxyphenyl)-l-methyl-lH 

30 benzodiazepine dihydrochloride as an orange solid; MS: m/e 406 (M + ). 

The starting material was prepared as follows: 

To 286 mg (0.83 mmol) of (8-chloro-l-methyl-l,2,3,4- 

tetrahydrobenzo[e][l,4]diazepin-5-ylidenemethyl)phosphonic acid diethyl ester 
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(prepared as described in Example 48)in 1 ml of dioxane was added 106 mg (0.87 
mmol) of phenylboronic acid, 8.4 mg (0.03 mmol) of tricyclohexylphosphine, 11.5 
mg 0.013 mmol)of tris-(dibenzylideneacetone)-palladium (0) and 152 mg of 
caesium fluoride. The mixture was heated at 80°C for 14 hours. The mixture was 
5 purified by column chromatography (20 g 1ST pre-packed column) eluting with 

acetone - petroleum ether (40 - 60°C) (1:2) to give 227 mg of (l-methyl-8-phenyl- 
l,2,3,4-tetrahydro-benzo[e][l,4]diazepin-5-ylidenemethyl)phosphonic acid 
diethyl ester as a yellow oil; MS: m/e 387 [M+H] + . 

Example 100 

10 (E)-5-f2-(4-CMorophenylthio)st^ 

methyl- lH-l»4-benzodiazepine dihydrochloride 

To 112 mg (0.27 mmol) of [8-(3-methoxyphenyI)-l-meth)d-l > 2,3,4-tetrahydro- 
benzo[e] [l,4]diazepin-5-ylidenemethyl]pho$phomc acid diethyl ester (prepared as 
described in Example 98) in 2 ml of tetrahydrofuran was added 19 mg (0.47 mmol) 

15 of sodium hydride (60% dispersion in mineral oil). After 10 minutes 70 mg (0.28 
mmol) of 2-(4-chlorophenylthio)benzaldehyde was added and the mixture was 
stirred for 3 hours. The product was purified by column chromatography (20 g 1ST 
pre-packed column) eluting with 1% methanol/ethyl acetate and treated with 0.10 
ml of 4M hydrogen chloride in dioxan. The solvent was evaporated to leave an 

20 orange gum which was recrystallized from ethyl acetate to give 10 mg of (E)-5- [2- 
(4-chlorophen>dthio)styryl]-2,3-dihydro-8-(3-methoxyphenyl)-l-methyl-lH-l,4- 
benzodiazepine dihydrochloride as a red solid; MS: m/e 510 (M + ). 

Example 101 

(E)-5-f3 < 4-DicMorostyryl)-23-dihvdro-l-methyl-8-(3-thienylVlH-L4-benzodia 
25 dihydrochloride 

To 105 mg (0.27 mmol) of (l-methyl-8-thiophen-3-yl-l > 2 > 3 > 4- 
tetrahydrobenzo[e][l,4]diazepin-5-ylidenemethyl)phosphonic acid diethyl ester in 
2 ml of tetrahydrofuran was added 19 mg (0.47 mmol) of sodium hydride (60% 
dispersion in mineral oil). After 10 minutes 49 mg (0.28 mmol) of 3,4- 
30 dichlorobenzaldehyde was added and the mixture was stirred for 3 hours. The 

product was purified by column chromatography (20 g 1ST pre-packed column) 
eluting with 1% methanol/dichloromethane and treated with 0.15 ml of 4M 
hydrogen chloride in dioxan. The solvent was evaporated and the residue was 
recrystallized from acetone to give 75 mg of (E)-5-(3 > 4-dichlorostyryl)-2,3- 
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dihydro-l-methyl-8-(3-thien)d)-lH-l,4-benzodiazepine dihydrochloride as an 
orange solid; MS: 412 (M + ). 

The starting material was prepared as follows: 

To 300 mg (0.77 mmol) of (8-bromo-l -methyl- 1,2,3,4- 

5 tetrahydrobenzo[e) [ l,4]diazepin-5-ylidenemethyl)phosphonic acid diethyl ester 
(prepared as described in Example 41) in 2 ml of dioxane was added 116 mg (0.81 
mmol) of thiophene-3-boronic acid, 8 mg (0.028 mmol) of 
tricyclohexylphosphine, 10.8 mg 0.012 mmol)of tris-(dibenzylideneacetone)- 
palladium (0) and 140 mg of caesium fluoride. The mixture was heated at 80°C for 

10 6 hours. The mixture was partitioned between ethyl acetate and water. The organic 
phase was evaporated and the product was purified by column chromatography 
(20 g 1ST pre-packed column) eluting with acetone - petroleum ether (40 - 60°C) 
(1:3) to give 185 mg of ( l-methyl-8-thiophen-3-yl- 1,2,3,4- 

tetrahydrobenzo[e] [l,4]diazepin-5-yUdenemethyl)phosphonic acid diethyl ester as 
15 a yellow gum; MS: m/e 393 [M+H] + . 

Example 102 

(EV5-(3,4-Dichlorostvryn-23-dihydro-9-phenyl-lH--K4-benzodiazepine 
hydrochloride 

In an analogous fashion to Example 101, by replacing (8-bromo- 1-methyM, 2,3,4- 
20 tetrahydrobenzo[e] [ l,4]diazepin-5-ylidenemethyl)phosphonic acid diethyl ester 
with (9-chloro-l,2,3,4-tetrahydrobenzo[e] [l,4]diazepin-5- 

ylidenemethyl)phosphonic acid diethyl ester (prepared as described in Example 45) 
and thiophene-3-boronic acid with phenylboronic acid, there was obtained (E)-5- 
(3,4-dichlorostyryl)-2,3-dihydro-9-phenyl-lH-l,4-benzodiazepine hydrochloride 
25 as a red foam MS: m/e 393.2 [M+H] + . 

Example 103 

(EV5-(3,4-Dichlorostvryl)-2,3-dihvdro-9-f4-methoxyphenyn-lH-l,4- 
benzodiazepine hydrochloride 

In an analogous fashion to Example 101, by replacing (8-bromo-l -methyl- 
30 l,2,3,4-tetrahydrobenzo[e][l,4]diazepin-5-ylidenemethyl)phosphonic acid diethyl 
ester by (9-chloro-l,2,3,4-tetrahydrobenzo[e] [l,4]diazepin-5- 
ylidenemethyl)phosphonic acid diethyl ester (prepared as described in Example 45) 
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and thiophene-3-boronic acid by 4-methoxyphenyiboronic acid, there was 
obtained (E)-5-(3,4-dicUorostyryl)-2,3-dihydro-9-(4-methoxyphenyi)-lH-l,4- 
benzodiazepine hydrochloride as a red foam MS: m/e 423.2 [M+H] + . 

Example 104 

(E)-5-l2-(4-CMorophenvld^^ 
benzodiazepine dihydrochloride 

To 105 mg (0.27 mmol) of ( l-methyl-8-thiophen-3-yl- 1,2,3,4- 
tetrahydrobenzo[e] [l,4]diazepin-5-ylidenemeth)d)phosphonic acid diethyl ester 
(prepared as described in Example 101) in 2 ml of tetrahydrofuran was added 19 
mg (0.47 mmol) of sodium hydride (60% dispersion in mineral oil). After 10 
minutes 70 mg (0.28 mmol) of 3,4-dichlorobenzaldehyde was added and the 
mixture was stirred for 3 hours. The product was purified by column 
chromatography (20 g 1ST pre-packed column) eluting with 1% 
methanol/dichloromethane and treated with 0.15 ml of 4M hydrogen chloride in 
dioxan. The solvent was evaporated and the residue was recrystallized from ethyl 
acetate to give 32 mg of (E)-5-[2-(4-chlorophenylthio)styryl]-2,3-dihydro-l- 
methyl-8-(3-thienyl)-lH-l,4-benzodiazepine dihydrochloride as an orange solid; 
MS: m/e 486 (M + ). 

Example 105 

(E)-5-(3,4-DicMorostyiyl)-23-dihy^ 
dihydrochloride 

To 123 mg (0.32 mmol) of (8-bromo- 1-methyl-l, 2,3,4- 
tetrahydrobenzo[e][l,4]diazepin-5-ylidenemethyl)phosphonic acid diethyl ester 
(prepared as described in Example 41) in 2 ml of dioxane was added 120 mg (0.38 
mmol) of vinyl tributylstannane, followed by 11.1 mg (0.016 mmol) of palladium 
(II) bis-txiphenylphosphine-dichloride. The mixture was heated at 80°C for 18 
hours. To the mixture at ambient temperature was added 22 mg (0.55 mmol) of 
sodium hydride (60% dispersion in mineral oil). After 5 minutes 57 mg (0.33 
mmol) of 3,4-dichlorobenzaldehyde was added and the mixture was stirred for 18 
hours. The sovent was removed and the product was purified by column 
chromatography eluting with 1 - 4% methanol/dichloromethane and treated with 
0.10 ml of 4M hydrogen chloride in dioxan. The solvent was evaporated and the 
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residue was dissolved from acetone/petroleum ether (40 60°C). The solvent was 
removed to give 25 mg of (E)-5-(3,4-dichlorostyryl)-2 > 3-dihydro-l-methyl-8- 
vinyl-lH-l,4-benzodiazepine dihydrochloride as a red solid; MS: 357 (M*). 

Example 106 

m-542-(4-CMorophenvlthio)st^ 
benzodiazepine dihydrochloride 

To 123 mg (0.32 mmol) of (S-bromo-l-methyl-l^^- 
tetrahydrobenzo[e][l,4]diazepin-5-ylidenemethyl)phosphonic acid diethyl ester 
(prepared as described in Example 41) in 2 ml of dioxane was added 135 mg (0.38 
mmol) of 2-(tributylstannyl)furan > followed by 11.1 mg (0.016 mmol)of palladium 
(II) bis-triphenylphosphine-dichloride. The mixture was heated at 80°C for 18 
hours. To the mixture at ambient temperature was added 55 mg ( 1.37 mmol) of 
sodium hydride (60% dispersion in mineral oil). After 5 minutes 82 mg (0.33 
mmol) of 2-(4-chlorophenylthio)benzaldehyde was added and the mixture was 
stirred for 18 hours. The sovent was removed and the product was purified by 
column chromatography eluting with 24 - 40% acetone/petroleum ether (40 - 
60°C) and treated with 0.10 ml of 4M hydrogen chloride in dioxan. The solvent 
was evaporated and the residue was dissolved from acetone/petr oleum ether (40 
60°C). The solvent was removed and the residue was recrystallised from 
acetone/petroleum ether (40 60°C) to give 63 mg of (E)-5-[2-(4- 
chlorophenylthio)styryl]-8-(2-fb7l)-2,3-dihydro-l-methyl-lH-l,4- 
benzodiazepine dihydrochloride as dark red crystals; MS: m/e 471 (M + ). 

Example 107 

(EV5-(3»4-DicMoros1yrydM3-dihydro^ 

65 mg (0.14 mmol) of (E)-N-[[N-[2-[3-(3,4- 
dichlorophenyi)acryIoyI]phenyI]-N-methylcarbamoyl]methyl]pivalamide were 
dissolved in 5 ml of ethyl acetate saturated with hydrogen chloride and were stirred 
at room temperature for 30 minutes. The solvent was removed by evaporation and 
the residue dissolved in 5 ml of methanol and 40 mg (0.04 mmol) of triethylamine 
added. After 2 hours at room temperature the solvent was removed by evaporation 
and the residue chromatographed on silica gel using ethyl acetate/petrol 2:1 for the 
elution. There was obtained 33 mg of (E)-5-(3,4-dichlorostyryl)-l,3-dihydro-l- 
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methyl-2H-benzo-l,4-diazepin-2-one as a pale yellow foam. MS: m/e 344.9 
[M+H] + . 

The starting material was prepared as follows: 

i) 404 mg (2 mmol) of bromoacetyl bromide were added to a stirred, ice-cooled 
5 solution of 298 mg (2 mmol) of 2'-(methylamino)acetophenone in 5 ml of 

dichloromethane. The mixture was stirred for 20 minutes then 2 ml of 1M sodium 
hydroxide solution were added and stirring was continued for a further 
15 minutes. The resulting solution was washed with 2M hydrochloric acid and 
saturated sodium bicarbonate solution, dried over magnesium sulphate and 
10 evaporated to dryness to give 2.1 g of 2 f -acetyl-2-bromo-N-methylacetanilide as a 
viscous gum. *H NMR (400 MHz CDC1 5 ) 5: 2.54 (3H,s), 3.16 (3H,s), 3.45-3.52 
(2H,q), 7.34 (lH,dd), 7.48 (lH,dt), 7.56 (lH,dt), 7.77 (lH,dd). 

ii) 2.05 g (7.59 mmol) of 2 ! -acetyl-2-bromo-N-methylacetanilide and 2 g 
(30.77 mmol) of sodium azide were stirred in 20 ml of dimethylformamide at 

15 room temperature for 4 hours. The resulting mixture was diluted with water and 
extracted with diethyl ether. The organic phase was washed twice with water, dried 
over magnesium sulphate, evaporated to dryness and the residue chromatographed 
on silica gel using ethyl acetate/petrol 5:3 for the elution. There was obtained 
910 mg of 2 , -acetyl-2-azido-N-meuhylacetanilide as a colourless gum. MS: m/e 233 

20 [M+H] + . 

iii) 1.8 g (7.76 mmol) of 2 , -acetyl-2-azido-N-methylacetanilide and 2 g 

(9.17 mmol) of di-tert-butyl dicarbonate were hydrogenated with 250 mg of 10% 
palladium on carbon in 50 ml of ethyl acetate for 45 minutes. The mixture was 
filtered, evaporated to dryness, dissolved in 5 ml of dichloromethane and left at 
25 room temperature for 24 hours. The solvent was removed by evaporation and the 
residue triturated with diethyl ether/petrol (1:1) and filtered. The filtrate was 
evaporated to dryness and chromatographed on silica gel using ethyl acetate/petrol 
(55:45) to give 171 mgof N-[[N-(2-acetylphenyl)-N- 
methylcarbamoyl] methyl] pivalamide as a gum. MS: m/e 307 [M+H] + . 

30 iv) 5 drops of 3M sodium hydroxide solution were added to a mixture of 160 mg 
(0.52 mmol) of N-[[N-(2-acetylphenyl)-N-methylcarbamoyl] methyl] pivalamide 
and 100 mg (0.57 mmol) of 3,4-dichlorobenzaldehyde in 3 ml of methanol. After 
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1 hr at room temperature the solvent was removed by evaporation and the residue 
chromatographed on silica gel using ethyl acetate/petrol (55:45) for the elution. 
There was obtained 65 mg of (E)-N-[[N-[2-[3-(3,4- 

dichlorophenyl)acryloyl] phenyl] -N-methylcarbamoyl] methyl] pivalamide as a 
yellow gum. MS: m/e 463 [M+H] + . 

Example 108 

fE)-L3-Dihydro~5-styrvl-2H-benzo-h4-dia2epin-2-one 

In an analogous manner to Example 107 but replacing 2'- 
(methylamino)acetophenone with 2'-aminoacetophenone and 3,4- 
dichlorobenzaldehyde with benzaldehyde there was obtained (E)-l,3-dihydro-5- 
styryl-2H-benzo-l > 4-diazepin-2-one as an off-white solid MS: m/e 263.4 [M+H] + . 

Example 109 

(EV5-f23-DicMorostyTylVl3-dihydro-2H-L4-benzodiazepin-2-one 

In an analogous manner to Example 107 but replacing 2'- 
(methylamino)acetophenone with 2'-aminoacetophenone and 3,4- 
dichlorobenzaldehyde with 2,3-dichlorobenzaldehyde there was obtained (E)-5- 
(2,3-dichlorostyryl)-l,3-dihydro-2H-l,4-benzodiazepin-2-one as a light yellow 
solid MS: m/e 331.1 [M+H] + . 

Example 110 

(E)-5-f3,4-DicMorostyryl)-l,3-dihydro-2H-L4-benzodiazepin-2-one 

In an analogous manner to Example 107 but replacing 2'- 
(methylamino)acetophenone with 2 , -aminoacetophenone there was obtained (E)- 
5-(3,4-cUchlorostyryl)-l,3-dihydro-2H-l,4-benzodiazepin-2-one as an off white 
solid, MS: m/e 331.1 [M+H] + . 

Example 111 

(E)-5-f2-(4-Chlorophenvlthio)styryn-2,3-dihydrO"lH-l,4-benzodiazepine 
hydrochloride 

In an analogous manner to Example 107 but replacing 3,4- 
dichlorobenzaldehyde with 2-(4-chlorophenylthio)benzaldehyde there was 



WO 02/00632 



PCT/EP01/06895 



-68- 

obtained(E)-5-[2-(4-chlorophenylthio)styryl]-2,3-dihydro-lH-l > 4- 
benzodiazepine hydrochloride as a red solid MS: m/e 391.2 [M+H] + . 

Example 112 

fE)-5-f3,4-DichJorostvnd)-23-dihydro-lH-benzo-L4-diazepine dihydrochloride 

1.3 g (4.41 mmol) of (E)-3-(3,4-dichlorophenyl)-l-(2-fluorophenyl)prop- 
enone were refluxed in a mixture of 5 ml of ethylenediamine and 10 ml of pyridine 
for 17 hours. The solvent was removed by evaporation and the residue 
chromatographed on silica gel using dichloromethane/methanol (92:8) for the 
elution. The product was added to a mixture of ethyl acetate and 2M hydrochloric 
acid and the solid filtered off and recrystallized from ethanol/acetone to give 35 mg 
of (E)-5-(3,4-dicUorostyr>i)-2 > 3-dmydro-lH-benzo-l ) 4-diazepine 
dihydrochloride as a red solid. MS: m/e 316.9 [M+H] + . 

The starting material was prepared as follows: 

0.2 ml of 3M sodium hydroxide solution were added to a solution of 1.38 g 
(10 mmol) of 2-fluoroacetophenone and 1.75 g (10 mmol) of 3,4- 
dichlorobenzaldehyde in 20 ml of ethanol. After 30 minutes the solid was filtered 
off and washed with ethanol and petrol to give 1.49 g of (E)-3-(3,4- 
dichlorophenyl)-l-(2-fluorophenyl)propenone as a white solid. l H NMR (400 
MHz CDCI3) 7.08-7.58 (8H,m), 7.75-7.85 (lH,dt). 

Example 113 

(EV5-(3,4-DicMoros1yryl)-23-dmydro-l-metJiyl-lH-benzo-l,4-diazepine 
dihydrochloride 

In an analogous manner to Example 112 but replacing ethylenediamine with 
N-methylethylenediamine there was obtained (E)-5-(3,4-dichlorostyryi)-2,3- 
dihydro-l-methyl-lH-benzo-l,4-diazepine dihydrochloride as a red solid MS: m/e 
331 [M+H] + . 
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Example 114 

(E)-5-(3,4-DicMorostyryl)-23-d^ 
methyl- 1 H- 1 ,4-benzodiazepine 

In an analogous manner to Example 112 but replacing 2-fluoroacetophenone 
with 2-fluoro-4-(RS)-pyranyloxyacetophenone and ethylenediamine with N- 
methylethylenediamine there was obtained (E)-5-(3,4-dichlorostyryl)-23-dihydro- 
8-(tetrahydro-2(RS)-pyranyloxy)-l-methyl-lH-l,4-benzodiazepine as a dark red 
solid MS: m/e 431.2 [M+H] + . 

Example 115 

(EV542-(4-Chlorophenvlthio)s^ 
pyr anyloxy )- 1 -methyl- 1 H- 1 ,4-benzodiazepine 

In an analogous manner to Example 112 but replacing 2-fluproacetophenone 
with 2-fluoro-4-(RS)-pyranyloxyacetophenone and ethylenediamine with N- 
methylethylenediamine and 3,4-dichlorobenzaldehyde with 2-(4- 
chlorophenylthio)benzaldehyde there was obtained (E)-5-[2-(4- 
chlorophenylthio)styr)d]-23-dihydro-8-(tetrahydro-2(RS)-pyranyloxy)-l^ 
lH-l,4-benzodiazepine as a yellow foam MS: m/e 505.2 [M+H] + . 

Example 116 

tert-Butvl(E)-f5-(3.4-dicMoros1yryn-2,3-dihydro-l-methyl-lH-L4- 
benzodiazepin-7-yH carbamate 

In an analogous manner to Example 112 but replacing 2-fluoroacetophenone 
with (3-Acetyl-4-fluorophenyl)carbamic acid tert-butyl ester and ethylenediamine 
with N-methylethylenediamine there was obtained tert-butyl (E)-[5-(3,4- 
dicMorostyryl)-2,3-dihycho-l-m as a 

light brown solid MS: m/e 446.2 (M+H] + . 

The (3-acetyl-4-fluorophenyl)carbamic acid tert-butyl ester starting material was 
prepared as follows. 

To a solution of 1.19g (7.77 mmol) of l-(5-amino-2-fluorophenyl)ethanone in 18 
ml of dry tetrahydrofuran at room temperature under an atmosphere of nitrogen 
was added 1.86 g (8.54 mol) of tert-butyl dicarbonate. The solution was stirred for 
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28 hours at room temperature followed by 17 hours at 45°C, cooled to room 
temperature and evaporated under reduced pressure. The residue was dissolved in 
ethyl acetate and the solution washed with sodium bicarbonate solution, dried 
over magnesium sulphate, evaporated to dryness and the residue chromatographed 
on silica gel using ethyl acetate/petrol 4:1 for the elution. There was obtained 1.45 
g of (3-acetyl-4-fluorophenyl)carbamic acid tert-butyl ester MS: m/e 271 
[M+CH 3 CN] + . 

Example 117 

(EV5-(3,4-DichlorostyryD-l-ethyl-23-dihydro-lH-U4-benzodiazepine 
dihydrochloride 

In an analogous manner to Example 112 but replacing ethylenediamine with 
N-ethylethylenediamine there was obtained (E)-5-(3,4-dichlorostyryl)-l-ethyl-2,3- 
dihydro-lH-l,4-benzodiazepine dihydrochloride as a dark red solid MS: m/e 
344.9 [M+H] + . 

Example 118 

(E)-5-(3,4-Dichlorostyryl)-2,3-dihydro-l-propvl-lH-l,4-benzodiazepine 
dihydrochloride 

In an analogous manner to Example 112 but replacing ethylenediamine with 
N-propylethylenediamine there was obtained (E)-5-(3>4-dichlorostyryl)-2,3- 
dihydro-1 -propyl- lH-l,4-benzodiazepine dihydrochloride as a dark red solid MS: 
m/e 359 [M+H] + . 

Example 119 

(E)-l-Benzyl-5-(3,4-dichlorostyrylV2,3-dihydro-lH-l < 4-benzodiazepine 
dihydrochloride 

In an analogous manner to Example 112 but replacing ethylenediamine with 
N-benzylethylenediamine there was obtained (E)-l-benzyi-5-(3,4-dicMorostyryl)- 
2,3-dihydro-lH-l,4-benzodiazepine dihydrochloride as a red solid. MS: m/e 406.9 
[M+H] + . 
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Example 120 

(EV5-(3,4-DicMorostyryl)-23^^ 
dihydrochloride 

In analogous manner to Example 112 but replacing ethylenediamine with 2- 
(2-aminoethylamino)ethanol there was obtained (E)-5-(3 > 4-dichlorostyryl)-2,3- 
dihydro-lH-l,4-benzodiazepine-l-ethanol dihydrochloride as a red solid MS: m/e 
360.9 [M+H] + . 

Example 121 

(EV542-(4-CMorophenylthio)stY^ 
benzodiazepine dihydrochloride 

In an analogous manner to Example 112 but replacing ethylenediamine with 
N-methylethylenediamine and 3,4-dichlorobenzaldehyde with 2-(4- 
chlorophenylthio)benzaldehyde there was obtained (E)-5-[2-(4- 
chlorophenylthio)styryl]-2,3-dihydro-l-methyl-lH-l,4-benzodiazepine 
dihydrochloride as a red solid. MS: m/e 405 [M-f H] + . 

Example 122 

(EV5-(3.4-Dichlorostoyn-6-^ 
benzodiazepine dihydrochloride 

In an analogous manner to Example 112 but replacing ethylenediamine with 
N-methylethylenediamine and 2-fluoroacetophenone with 2-fluoro-6- 
trifluoromethylacetophenone there was obtained (E)-5-(3,4-dichlorostyryl)-6- 
(txifluoromethyl)-2,3-dihydro-l-methyl-lH-l ) 4-benzodiazepine dihydrochloride 
as a light orange solid. MS: m/e 398.9 [M+H] + . 

Example 123 

(EV5-(3,4-DicHorost7inryD-23 
dihydrochloride 

A mixture of 1.475 g (5 mmol) of (E)-3-(3 ) 4-dichlorophenyl)-l-(2- 
fluorophenyl)propenone and 1.1 g (5.45 mmol) of N-[2- 
(isopropylamino)ethyl]pivalamide was refluxed in 10 ml of pyridine for 6 hours. 
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The solvent was removed by evaporation and the residue dissolved in water and 
ethyl acetate. The organic phase was dried over magnesium sulphate, evaporated 
to dryness, triturated with ethanol and filtered. After evaporation the filtrate was 
chromatographed on silica gel using ethyl acetate/petrol (1:4) for the elution then 
chromatographed again using dichloromethane/methanol (49:1) to give 26 mg of a 
yellow gum which was added to a solution of 50 mg (0.26 mmol) of 4- 
toluenesulphonic acid in 5 ml of acetonitrile and refluxed for 30 seconds. The 
solvent was removed by evaporation and the residue dissolved in 5 ml of methanol 
and 50 mg (0.5 mmol) of triethylamine added. After refluxing for 1 minute the 
solvent was removed and the residue dissolved in saturated sodium bicarbonate 
solution and ethyl acetate. The organic phase was dried over magnesium sulphate, 
filtered, evaporated to dryness and the residue chromatographed on silica gel using 
ethyl acetate for the elution. The product was dissolved in a solution of hydrogen 
chloride in ethyl acetate, evaporated to dryness, redissolved in a small volume of 
ethyl acetate and allowed to crystallize. There was obtained 7 mg of (E)-5-(3,4- 
dichlorostyryl) -2,3-dihydro- 1 -isop ropyl- 1 H- 1 ,4-benzodiazepine dihydrochloride 
as an orange solid. MS: m/e 359 [M+H] + . 

The starting material was prepared as follows: 

6.54 g (30 mmol) of di-tert-butyl dicarbonate in 30 ml of tetrahydrofuran 
were added dropwise over 30 minutes to an ice-cooled, stirred solution of 5.1 g 
(50 mmol) of N-isopropylethylenediamine in 100 ml of tetrahydrofuran. The 
mixture was stirred at room temperature for 3 hours then evaporated to dryness. 
The residue was dissolved in diethyl ether and water and the organic phase dried 
over magnesium sulphate, evaporated to dryness and the residue chromatographed 
on silica gel using dichloromethane/methanol/ acetic acid/water (120:15:3:2) for 
the elution. There was obtained 3.6 g of N-[2-(isopropylamino)ethyl]pivalamide 
as a colourless oil. *H NMR (400 MHz, CDC13) 6: 1.01 (6H,d), 1.41 (9H,s), 2.69 
(2H,t), 2.75 (lH,m), 3.18 (2H,q), 4.92 (lH,br.s) 
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Example 124 

(EH-Acetyl-5-B,4-dichlorostyryl^ 
hydrochloride 

50 mg (0.158 mmol) of (E)-5-(3,4-dichlorostyryl)-2,3-dihydro-lH-benzo- 
1,4-diazepine were dissolved in a mixture of 0.1 ml of acetic anhydride and 1 ml of 
pyridine by heating to 80°Q The mixture was left to cool for 30 minutes then 
evaporated to dryness and the residue dissolved in water and ethyl acetate. The 
organic phase was dried over magnesium sulphate, filtered, evaporated to dryness 
and the residue chromatographed on silica gel using ethyl acetate for the elution. 
The product was dissolved in a solution of hydrogen chloride in ethyl acetate, 
evaporated to dryness and the residue dissolved in a small volume of acetone and 
left to crystallize. There was obtained 12 mg of (E)-l-acetyl-5-(3,4-dicMorostyryl)- 
2,3-dihydro-lH-l,4-benzodiazepine hydrochloride as an off-white solid. MS: m/e 
358.9 [M+H] + . 

Example 125 

(E)-l-Benzoyl-5-f3,4-dichlorostyryl)-23-dihvdro-lH-l,4-benzodiazepine 
hydrochloride 

In an analogous manner to Example 124 but replacing acetic anhydride with 
benzoic anhydride there was obtained (E)-l-benzoyl-5-(3>4-dichlorostyryl)-2,3- 
dihydro-lH-l,4-benzodiazepine hydrochloride as an off-white solid. MS: m/e 
420.9 [M+H] + . 

Example 126 

(E)-5-f3,4-DichlorostyryD-2,3-dihydro>l'(4-nitrobenzyl)-lH-L4-benzodiazepine 
dihvdrochloride 

A mixture of 117 mg (0.3 mmol) of (E)-5-(3,4-dichlorostyryl)-2,3-dihydro- 
lH-benzo-l,4-diazepine dihydrochloride, 70 mg (0.32 mmol) of 4-nitrobenzyl 
bromide and 127 mg (1.2 mmol) of sodium carbonate were heated at 70°C in 3 ml 
of ethanol for 18 hours. The mixture was diluted with ethyl acetate and water and 
the organic phase dried over magnesium sulphate, filtered and evaporated to 
dryness. The residue was chromatographed three times on silica gel using ethyl 
acetate/petrol (3:1), dichloromethane/methanol (97:3) and ethyl acetate/petrol 
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(9:1) for the elutions. The product was dissolved in a solution of hydrogen 
chloride in methanol, evaporated to dryness and the residue triturated with diethyl 
ether to give 12 mg of (E)-5-(3,4-dichlorostyi7l)-2,3-dihydro-l-(4-nitrobenzyl)- 
lH-l,4-benzodiazepine dihydrochloride. MS: m/e 451.9 [M+H] + . 

Example 127 

Methyl (EV4-f f 5~(3,4-dichlorostyryl)-23-dihydro-lH- 1 ,4-benzodiazepin- 1- 
yl)methyl)benzoate dihydrochloride 

In an analogous manner to Example 126 but replacing 4-nitrobenzyl 
bromide with methyl 4-(bromomethyl)benzoate there was obtained methyl (E)-4- 
[ [5-(3 ) 4-dicMorostyryl)-2,3-dihydro- 1H- 1,4-benzodiazepin- 1 -yl] methyl]benzoate 
dihydrochloride as a red solid. MS: m/e 465 [M+H] + . 

Example 128 

MethyUE)-3-ff5>(3,4-dichlorostyryl)-23-dihydro-lH-l,4-benzodiazepin-l- 
yll methyl] benzoate hydrochloride 

In an analogous manner to Example 126 but replacing 4-nitrobenzyl bromide with 
methyl 3-(bromomethyl)benzoate there was obtained methyl (E)-3-[[5-(3,4- 
dichlorostyryl)-2,3-dihydro-lH-l,4-benzodiazepin-l-yl]methyl]benzoate 
hydrochloride as a dark orange solidMS: m/e 465.2 [M+H] + . 

Example 129 

Methyl (EV2-ff 5- (3,4-dichlorostyryl)-2,3-dihvdro- 1H- 1 ,4-benzodiazepin- 1 - 
yll methyl] benzoate hydrochloride 

In an analogous manner to Example 126 but replacing 4-nitrobenzyl 
bromide with methyl 2-(bromomethyl)benzoate there was obtained methyl (E)-2- 
[ [5-(3,4-dicUorostyryl)-2,3-d^ 

hydrochloride as a dark orange solid_MS: m/e 465.2 [M+H j + . 
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Example 130 

Methyl (E)-4-fr5-r2-(4-chlorophenylthio^ 
benzodiazepin- 1-yil methyllbenzoate hydrochloride 

In an analogous manner to Example 126 but replacing 4-nitrobenzyl 
bromide with methyl 4-(bromomethyl)benzoate and replacing 3,4- 
dichlorobenzaldehyde with 2-(4-chlorophenylthio)benzaldehyde there was 
obtained methyl (E)-4-[[5-[2-(4-chlorophen>dthio)styryl]-2,3-dihydro-lH-l,4- 
benzodiazepin-l-yl]methyl]benzoate hydrochloride as a dark orange solid_MS: m/e 
539.2 [M+Hf . 

Example 131 

(E)-5-(3,4-dicMorostvrvlV23-d^^ 
benzodiazepine dihydrochloride 

In an analogous manner to Example 126 but replacing 4-nitrobenzyl 
bromide with 2-(bromomethyl)naphthalene there was obtained (E)-5-(3,4- 
dicUorostyTyl)-2,3-dihydro-l-[(2-naphthyl)methyl]-lH-l,4--benzodiazepine 
dihydrochloride as a red solid. MS: m/e 457 [M+H] + . 

Example 132 

(E)-44r5-(3>4-dichlorostyr>d)-2,3-dihydro-lH-L4-benzodiazepin--l- 
yll methyl! benzoic acid dihydrochloride 

0.4 ml of 1M potassium hydroxide solution were added to a solution of 
80 mg (0.17 mmol) of methyl (E)-4-[[5-(3,4-dichlorostyryl)-2,3-dihydro-lH-l,4- 
benzodiazepin-l-yl]methyI]benzoate in 8 ml of methanol. The mixture was heated 
at 60°C for 4 hours then left at room temperature for 3 days. A further 0.2 ml of 
1M potassium hydroxide solution were added followed by heating at 60°C for 
4 hours. The solvent was removed by evaporation and the residue dissolved in 
diethyl ether and water. The aqueous phase was separated, acidified with acetic 
acid and extracted three times with ethyl acetate. The combined organic extracts 
were dried over magnesium sulphate, filtered and evaporated to dryness. The 
residue was chromatographed on silica gel using dichloromethane/methanol/acetic 
acid/water (120:15:3:2) for the elution. The product was dissolved in a mixture of 
10 ml of acetone and 0.2 ml of concentrated hydrochloric acid, evaporated to 
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dryness and the residue triturated with diethyl ether. There was obtained 55 mg of 
(E)-4-[[5-(3,4-dichlorostyr>i)-2,3-dihydro-lH-l,4-benzodiazepin-l- 
yl]methyI]benzoic acid dihydrochloride MS: m/e 451 [M+H] + . 

Example 133 

(E)-3-f[5-(3,4-Dichlorostyryl)-2,3-dihvdro-lH-L4-benzodiazepin-l- 
yl]methyllbenzoic acid hydrochloride 

In an analogous manner to Example 132 but replacing methyl (E)-4-[[5-(3,4- 
dichlorostyryl)-2 ) 3-dihydro-lH-l,4-benzodiazepin-l-yl]methyl]benzoate with 
methyl (E)-3-[[5-(3,4-dicUorostyryl)-2,3-dihydro-lH-l,4-benzodiazepin-l- 
yl]methyl]benzoate there was obtained (E)-3-[[5-(3,4-dichlorostyryl)-2,3-dihydro- 
lH-l,4-benzodiazepin-l-yI]methyl]benzoic acid hydrochloride as a dark red solid 
MS: m/e 451 [M+H] + . 

Example 134 

(EV2-ff5-f3,4-Dichlorostvryn-2,3-dihydro-lH-l,4-benzodiazepin-l- 
yllmethynbenzoic acid hydrochloride 

In an analogous manner to Example 132 but replacing methyl (E)-4-[[5-(3,4- 
dicWorostyryl)-2,3-dihydro-lH-l > 4-benzodiazepin-l-yl]methyl]benzoate with 
methyl (E)-2-[[5-(3,4-dichlorostyryl)-2,3-dihydro-lH-l,4-benzodiazepin-l- 
yl]methyl]benzoate there was obtained (E)-2-[[5-(3,4-dichlorostyryl)-2,3-dihydro- 
lH-l,4-benzodiazepin-l-yl]methyl]benzoic acid hydrochloride as a red solid. MS: 
m/e 451.2 [M+H] + . 

Example 135 

(EV4-ff5-f2-(4-CMorophenylthio)st^ 
yllmethyllbenzoic acid hydrochloride 

In an analogous manner to Example 132 but replacing methyl (E)-4-[[5-(3,4- 
dichlorostyryl)-2,3-dihydro-lH-l,4-benzodiazepin-l-yl]methyl]benzoate with 
methyl (E)-4- [ [5- [2-(4-chlorophenylthio)styryl) -2,3-dihydro- 1H- 1,4- 
benzodiazepin-l-yl]methyl]benzoate hydrochloride there was obtained (E)-4-[ [5- 
[2- (4-chlorophenylthio)styryl] -2,3-dihydro- 1H- 1 ,4-benzodiazepin- 1 - 
yl]methyl]benzoic acid hydrochloridehydrochloride as a dark orange solid. MS: 
m/e 525.2 (M+H] + . 
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Example 136 

(E)-5-( 3 ,4-Dichlorostyryl) -N-ethyl-2,3-dihydro- 1 H- 1 ,4-benzodiazepine- 1 - 
carboxamide 

A solution of 32 mg (0.1 mmol) of (E)-5-(3,4-dichlorostyiyl)-2,3-dihydro- 
. lH-benzo-l,4-diazepine and 10 mg (0.14 mmol) of ethyl isocyanate was heated at 
85°C for 48 hours, a further 10 mg of ethyl isocyanate being added after 6 hours 
and again after 30 hours. The solvent was removed by evaporation and the residue 
chromatographed on silica gel using dichloromethane/methanol (19:1) for the 
elution. The product was recrystallized from diethyl ether. There was obtained 
16 mg of (E)-5-(3,4-dicWorostyr)d)-N-ethyl-2 > 3-dihydro-lH-l > 4-benzodiazepine- 
1 -carboxamide as an off-white solid. MS: m/e 387.9 [M+H] + . 

Example 137 

(EV5-(3,4-Dichlorostyryl)'23-dihydrO'-lH"L4-benzodiazepine-l-acetic acid 

0.5 ml of 1M sodium hydroxide solution were added to a solution of 1 13 mg 
(0.28 mmol) of ethyl (E)-2-[5-(3,4-dichlorostyryl)-2,3-dihydro-l,4- 
benzodiazepin-l-yl] acetate in 3 ml of ethanol and the mixture left at room 
temperature for 1.5 hours. The solvent was removed by evaporation and the 
residue dissolved in water and washed with diethyl ether. The aqueous layer was 
acidified with acetic acid and a red gum separated out. The gum was dissolved in a 
small amount of ethanol and diluted with ethyl acetate and washed with water. 
The organic phase was dried over magnesium sulphate, filtered and evaporated to 
dryness to give 88 mg of (E)-5-(3,4-dichlorostyryl)-2,3-dihydro-lH-l,4- 
benzodiazepine-1 -acetic acid as a red solid. MS: m/e 374.9 [M+H] + . 

The starting material was prepared in an analogous manner to Example 126 
but replacing 4-nitrobenzyl bromide with ethyl bromoacetate there was obtained 
ethyl (E)-2-[5-(3,4-dichlorostyryl)-2,3-dihydro-l,4-benzodiazepin-l-)d]acetate as 
an orange gum. MS: m/e 402.9 [M+H] + . 
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Example 138 

(EV5-(3,4-DicMorostvrvn-23^ 
benzodiazepine- 1-acetamidedihydrochloride 

A mixture of 33 mg (0.088 mmol) of (E)-5-(3,4-dichlorostyryl)-2,3-dihydro- 
5 lH-l,4-benzodiazepine-l-acetic acid, 30 mg (0.157 mmol) of l-[3- 

(dimethylamino)propyl]-3-ethylcarbodiimide hydrochloride, 16 mg (0.105 mmol) 
of 1-hydroxybenzotriazole hydrate and 14 mg (0.187 mmol) of 2- 
methoxyethylamine was stirred in 3 ml of dichloromethane for 3 hours. The 
solution was washed with saturated sodium bicarbonate solution, dried over 
10 magnesium sulphate, filtered and evaporated to dryness. The residue was 

chromatographed three times on silica gel using dichloromethane/methanol (94:6), 
dichloromethane/methanol 92:8) and ethyl acetate/methanol (9:1) for the elutions. 
The product was dissolved in a solution of hydrogen chloride in ethyl acetate, 
evaporated to dryness and the residue triturated with diethyl ether. There was 
15 obtained 5 mg of (E)-5-(3,4-dichlorostyryl)-2,3-dihydro-N-(2-methoxyethyl)-lH- 
1,4-benzodiazepin-l-acetamide dihydrochloride as a red solid. MS: m/e 431.9 
[M+H] + . 

Example 139 

Ethyl (E)-6-(3 < 4-dichlorostyryl)-4H-imidazofl,5-albenzodiazepine-3-carboxylate 

20 100 mg (2.5 mmol) of 60% sodium hydride disperion in mineral oil were 

added to a solution of 728 mg (2.2 mmol) of (E)-5-(3,4-dichlorostyryl)-l,3- 
dihydro-2H-l,4-benzodiazepin-2-one in 5 ml of anhydrous dimethylformamide at 
room temperature under a nitrogen atmosphere and stirred for 30 minutes. The 
mixture was cooled to -20°C, 431 mg (2.5 mmol) of diethyl chlorophosphate were 

25 added and stirring was continued for a further 30 minutes at - 10°C before being 
added to a solution prepared by addition of 1.65 ml (3.3 mmol) of 2M lithium 
diisopropylamide to a solution of 375 mg(3.32 mmol) of ethyl isocyanoacetate in 
5 ml of anhydrous tetrahydrofuran at -78°C under a nitrogen atmosphere. The 
resulting mixture was stirred at -78°C for 2 hours then warmed to -30°C and 

30 180 mg (3 mmol) of acetic acid were added followed by water and ethyl acetate. 

The organic phase was washed twice with water, dried over magnesium sulphate, 
filtered and evaporated to dryness. The residue was chromatographed on silica gel 
using ethyl acetate/methanol (49:1) for the elution. The product was dissolved in 
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1 ml of ethyl acetate and 10 ml of diethyl ether and left to crystallize. There was 

obtained 116 mg of ethyl (E)-6-(3,4-dicMorostyryl)-4H-imidazo[l,5- 

a] [l,4]benzodiazepine-3-carboxylate as a light-brown solid. MS: m/e 425.9 

[M+H] + . 

5 Example 140 

fE)-4-f2-f23-Dihvdro-l-methvl-lH-U4-benzodiazepin-5-yl)vinyl1benzoic acid 
acetate 

2.2 ml of 2M potassium hydroxide solution were added to a solution of 770 
mg (2.41 mmol) of methyl (E)-4-[2-(2,3-dihydro-l-methyl-lH-l,4- 

10 benzodiazepin-5-yl)vinyl]benzoate in 22ml of methanol. The temperature was 
raised to 60°C and the solution was stirred for 3 hours. A further 2ml of 2M 
potassium hydroxide solution was added and the solution was stirred for a further 
16 hours. The solvent was removed by evaporation and the residue dissolved in 
water and washed with diethyl ether. The aqueous layer was acidified with acetic 

15 acid and extracted three times with ethyl acetate. The organic phases were 

combined, dried over magnesium sulphate, filtered and evaporated to dryness. 
There was obtained (E)-4-[2-(2,3-dihydro-l-methyl-lH-l,4-benzodiazepin-5- 
yl)vinyl] benzoic acid acetate as a red oil, MS: m/e 307.2 [M+H] + . 

The starting material was prepared by analogy to Example 1 replacing 3,4- 
20 difluorobenzaldehyde with methyl-4-formyl benzoate 

Example 141 

( E) -4- [2- f 2,3-Dihydro- 1 -methyl- 1 H- 1 ,4-benzodiazepin-5-yl)vinyl1 -N- ( 4- 
methoxybenzyPbenzamide hydrochloride 

A mixture of 50 mg (0.164 mmol) of (E)-5-(3,4-dichlorostyryl)-2,3-dihydro- 
25 lH-l,4-benzodiazepine-l-acetic acid, 38 mg (0.199 mmol) of l-[3- 

(dimethylamino)propyl]-3-ethylcarbodiimide hydrochloride, 27 mg (0.199 mmol) 
of 1-hydroxybenzotriazole hydrate and 0.021 ml (0.145 mmol) of 4- 
methoxybenzylamine was stirred in 5 ml of dichloromethane for 3 hours at room 
temperature and then left to stand at 4°C for 54 hours. The solution was diluted 
30 with dichloromethane and then sequentially washed with citric acid, saturated 
sodium bicarbonate solutionand brine, dried over magnesium sulphate, filtered 
and evaporated to dryness. The residue was chromatographed twice on silica gel 
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using sequentially dichloromethane/methanol (98:2), dichloromethane/methanol 
(97:3) and dichloromethane/methanol (95:5) for the elutions. The product was 
dissolved in a solution of hydrogen chloride in ether and evaporated to dryness. 
There was obtained 9 mg of (E)-4-[2-(2,3-dihydro-l-methyl-lH-l,4- 
benzodiazepin-5>yl)vinyl]-N-(4-methoxybenzyl)benzamide hydrochloride as a red 
oil MS: m/e 426.3 [M+H] + . 

Example 142 

fEV4-f2-(23-Dihydro-l-methyMH-K4-benzodiazepin-5-yl)vinyl1>N-(3- 
methoxybenzyPbenzamide hydrochloride 

In an analogous manner to Example 141 but replacing 4-methoxy- 
benzylamine with 3-methoxybenzylamine there was obtained (E)-4-[2-(2,3- 
dihydro-l-methyl-lH-l,4-benzodiazepin-5-yl)vinyl]-N-(3-methoxybenzyl)- 
benzamide hydrochloride as a red oil MS: m/e 426.1 [M+H] + . 

Example 143 

(EV4-f2-(2,3-Dihvdro-l-methvMH-L4-benzodiazepin-5-ynvinyn-N-(2- 
methoxybenzyPbenzamide hydrochloride 

In an analogous manner to Example 141 but replacing 4-methoxy- 
benzylamine with 2-methoxybenzylamine there was obtained (E)-4-[2-(2,3- 
d ihydro- 1 -methyl- 1 H - 1 ,4-benzodiazepin-5-yl) vinyl] -N- (2-me thoxybenzyl) - 
benzamide hydrochloride as a red oil MS: m/e 426.0 [M+H] + . 

Example 144 

tert-Butyl (EH2-f4-f2-(23-dih^^ 
benzamidolethvDIcarbamate 

In an analogous manner to Example 1 but replacing 3,4- 
difluorobenzaldehyde with [2-(4-formyl-benzoylamino)-ethyl]carbamic acid tert- 
butjd ester there was obtained tert-butyl (E)-[2-[4-[2-(2,3-dihydro-l-methyl-lH- 
l,4-benzodiazepin-5-yl)-vinyl] -benzamido]ethyl)]carbamate as a light yellow glass 
MS: m/e 449.1 [M+H] + . 

The starting material was prepared as follows 
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A mixture of 100 mg (0.67 mmol) of 4-carboxyberizaldehyde, 153 mg 
(0.798 mmol) of l-[3-(dimethylamino)propyl]-3-ethylcarbodiimide hydrochloride 
and 106 mg (0.67 mmol) of N-(2-aminoethyl)carbamic acid tert-butyl ester was 
stirred in 5 ml of dichloromethane for 16 hours at room temperature. The 
solution was diluted with dichloromethane and then sequentially washed with 
citric acid, saturated sodium bicarbonate solution and brine, dried over 
magnesium sulphate, filtered and evaporated to dryness. There was obtained 
184 mg of[2-(4-formylbenzoyIamino)ethyl]carbamic acid tert-butyl ester as a 
colourless oil MS: m/e 316 [M+Na] + . 

In a manner analogous to that described in Example 144, starting with 4- 
carboxybenzaldehyde, and the appropriate amine, the compounds shown in Table 
12 were also prepared: 

Table 12 



Compound 


Structure 


Name 


MS (ES) (M+H)+ 


Example 145 


\ 

CD 

9 


tert-Butyl(E)-|3-[4- 

[2-(2,3-dihydro-l- 

methyi-lH-1,4- 

benzodiazepin-5- 

yi)vinyl]benzamido] 

propyljcarbamate 


463.4 


Example 146 


\ 

oo 


(E)-4-[2-(2,3- 
Dihydro- 1 -methyl- 
lH-1,4- 

benzodiazepin-5- 

yl)vinyl]-N-[2-(lH- 

indoI-3- 

yi)ethyl] benzamide 


449.1 
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Example 147 




(E)-N-[4- 

(Trifluoromethyi)ben 
zyl]-4-[2-(2,3- 
dihydro-l-methyl- 
lH-1,4- 

benzodiazepin-5- 
yl)vinyl]benzamide 


464.3 


Example 148 


CO 


(E)-4-[2-(2,3- 

Dihydro-l-methyl- 

1H-1.4- 

benzodiazepin-5- 
yl)vinyl]-N-(2- 
methoxyethyl)benza 
mide 


364.0 


Example 149 




tert-Butyl (E)-(4-[4- 

[2-(2,3-dihydro-l- 

methyl-lH-1,4- 

benzodiazepin-5- 

yl)vinyl]benzamido] 

butyl)carbamate 


477.1 


Example 150 


H,C O ^ 


tert-Butyl (E)- [4- [2- 

(2,3-dihydro-l- 

methyl-lH-1,4- 

benzodiazepin-5- 

yl)vinyl]benzaniido] a 

cetate 


306.1 (M+H-Boc) 


Example 151 




(E)-4-[2-(2,3- 

Dihydro-l-methyl- 

1H-1,4- 

benzodiazepin-5- 
yi)vinyl]-N-(3- 


378.3 






methoxypropyi)benz 






amide 
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(E)-4-[2-(2,3- 
Dihydro- 1 -methyl- 
1H-1,4- 

benzodiazepin-5- 
yl)vinyl]-N-[2-(4- 
sulfamoylphenyl)ethy 
l]benzamide 



489.1 



Example 153 

N-f2-Aminoeth)d)-4-f2-(2,3-dihydro-l-methvl-lH-l,4-benzodiazepin-5- 
yDvinyllbenzamide hydrochloride 

A few drops of a saturated solution of hydrogen chloride in diethyl ether 
were added to a solution of 15 mg (0.033 mmol) (tert-butyl (E)-[2-[4-[2-(2,3- 
dihydro- 1 -methyl- 1H- 1 ,4-benzodiazepin-5-yl) -vinyl] - 

benzamido] ethyl)] carbamate. The mixture was stirred at room temperature for 16 
hours and the resultant solid filtered off, dissolved in methanol and evaporated.. 
There was obtained 8mg of N-(2-aminoethyl)-4-[2-(2,3-dihydro-l-methyl-lH- 
l,4-benzodiazepin-5-yl)vinyl]benzamide hydrochloride as a dark red gum MS: m/e 
349.0 [M+H] + . 

Example 154 

(E)-N-(3-Aminopropyl)-4-[2-(2 < 3-dihydro-l-methvl-lH-L4-benzodiazepin-5- 
yDvinyllbenzamide hydrochloride 

In an analogous manner to Example 153, starting with tert-butyl (E)-[3-(4- 
[2-(2,3-dihydro-l-methyl-lH-l > 4-benzodiazepin-5- 
yl)vinyl] benzamido] propyl] carbamate, there was obtained (E)-N-(3- 
aminopropyl)-4-[2-(2,3-dihydro-l-methyl-lH-l,4-benzodiazepin-5- 
yl)vinyl]benzamide hydrochloride as a dark red glass MS: m/e 363.3 [M+H] + . 
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Example 155 

yDvinyllbenzamide hydrochloride 

In an analogous manner to Example 153, starting with tert-butyl (E)-(4-[4- 
5 [2-(2,3-dihydro-l-methyl-lH-l,4-benzodiazepin-5- 

yl)vinyl]benzamido]butyl)carbamate, there was obtained (E)-N-(4-Aaminobutyl)- 
4-[2-(2 > 3-dihydro-l-meth)d-lH-l ) 4-benzodiazepin-5-)d)vinyl]benzamide 
hydrochloride as a red glass MS: m/e 377.3 [M+H]*. 

Example 156 

10 4-[2-f23-Dihydro-l-methyl-lH-l,4-benzodiazepin-5-)d)vinyl1benzamide 
hydrochloride 

In an analogous manner to Example 153, starting with tert-butyl (E)-[4-[2- 
(2,3-dihydro-l-methyl-lH-l,4-benzodiazepin-5-yl)vinyl]benzamido]acetate, there 
was obtained 4-[2-(2,3-dihydro-l-methyl-lH-l,4-benzodiazepin-5- 
15 yl) vinyl] benzamide hydrochloride as a dark red glass MS: m/e 306.2 [M-f H] + . 

Example 157 

(EV5-(3,4-Dichlorostyryn-23-dihydro-l-methyl-lH-K4-benzodiazepin-8-ol 
hydrochloride 

To a solution of 74 mg (0.17 mmol) of (E)-5-(3,4-dichlorostyryl)-2,3- 
20 dihydro-8-(tetrahydro-2(RS)-pyranyloxy)-l-methyl-lH-l,4-benzodiazepine 

(prepared in Example 114) in methanol (5 ml) was added 33 mg (0.17mmol) p- 
toluenesulphonic acid and the solution stirred at room temperature for 1 hour. A 
further 33 mg (0.17 mmol) of p-toluenesulphonic acid was added and the solution 
stirred for a further 2 hours. The solvent was removed by evaporation and the 
25 residue partitioned between water and ethyl acetate. The ethyl acetate layer was 
washed with saturated aqueous sodium hydrogen carbonate, dried over 
magnesium sulphate, filtered and evaporated to dryness. The residue was 
chromatographed on silica gel using first dichloromethane/methanol (95:5), and 
then dichloromethane/methanol (9:1) for the elution. The product was dissolved 
30 in a solution of hydrogen chloride in ether and evaporated to dryness. After 

trituration there was obtained 8 mg of (E)-5-(3,4-dichlorostyryl)-2,3-dihydro-l- 
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methyl-lH-l,4-benzodiazepin-8-ol hydrochloride as a dark orange solid MS: m/e 
347.2 [M+Hf. 

Example 158 

(EV5-(3,4-DicMorosfrro^ 
benzodiazepine 

To a stirred solution of 50 mg (0.14mmol) of (E)-5-(3,4-dichlorostyiyl)-2,3- 
dihydro-l-methyl-lH-l,4-benzodiazepin-8-ol (prepared as described in Example 
157) in 5 ml of dry tetrahydrofuran was added 0.014ml (0.14 mmol) of thiophene- 
2-methanol and 0.053 ml (0.21 mmol) of tributyiphosphine. The solution was 
cooled, under an atmosphere of nitrogen, to 0°C and 37 mg (0.21 mmol) of 1,1'- 
azobis(N,N-dimethylformamide) was added. The mixture was allowed to warm up 
to room temperature and then stirred for 16 hours. A further 0.053 ml (0.21 
mmol) of tributyiphosphine and 37 mg (0.21 mmol) of l,r-azobis(N,N- 
dimethylformamide) were added and the mixture stirred for a further 4 hours. 
The mixture was filtered and the filtrate evaporated and then chromatographed on 
silica gel using dichloromethane/methanol (98:2) for the elution. There was 
obtained 4.2 mg of (E)-5-(3,4-dichlorostyryl)-2,3-dihydro-l-methyl-8-(2- 
thenyloxy)-lH-l,4-benzodiazepine as an orange gum MS: m/e 442.8 [M+H] + . 

Example 159 

Methyl (E)-4-ff5-(3.4-dichlorostyrvn-2,3-dihvdro-l-methyl-lH-L4- 
benzodiazepin-8-yloxy]methyllbenzoate diacetate 

In an analogous fashion to Example 158, replacing thiophene-2-methanol by 
4-hydroxymethylbenzoic acid, there was obtained 30mg of methyl (E)-4-[[5-(3,4- 
dichlorostyryl)-2,3-dihydro- 1-methyl-lH- l,4-benzodiazepin-8- 
yloxy]methyl]benzoate diacetate as a dark red gum MS: m/e 495.2 [M+H] + . 

Example 160 

(E)-5-(3,4-DicMorostyrylV23-dmYdro-l-m^ 
hydrochloride 

To a solution of 11 mg ( 0.025 mmol) of tert-butyl (E)-[5-(3,4- 
dicMorostyryl)-2,3-dihydro- 1 -methyl- 1H- l,4-benzodiazepin-7-yl] carbamate in 
0.5 ml of acetonitrile and 1 drop of anisole was added 1 drop of trifluoroacetic 
acid. The solution was stirred for 20 minutes, concentrated under reduced 
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pressure and the residue partitioned between brine and dichloromethane. The 
organic phase was dried over magnesium sulphate, filtered and evaporated, 
redissolved in a solution of hydrogen chloride in ethyl acetate and the solvent 
removed to afford 7.9 mg of (E)-5-(3,4-dichlorostyryl)-2,3-dihydro-l-methyl-lH- 
5 l,4-benzodiazepin-7-amine hydrochloride as a red solid MS: m/e 346.2 [M+H] + . 

Example 161 

(E)-5-(3,4-Dichlorostyry0-23-dihydro-l -methyl- 1H- L4-benzodiazepin-7- 
acetamlde hydrochloride 

To a solution of 43 mg , 0.125 mmol) of (E)-5-(3,4-dichlorostyryl)-2,3- 
10 dihydro-l-methyl-lH-l,4-benzodiazepin-7-amine hydrochloride in 3 ml of 
dichloromethane was added 0.05 ml, 0.626 mmol) of pyridine, and 0.02 ml of 
acetic anhydride (0.15 mmol). The solution was stirred for 4 hours, concentrated 
under reduced pressure and the residue partitioned between brine and 
dichloromethane. The organic phase was dried over magnesium sulphate, filtered 
15 and evaporated, The residue was chromatographed on silica gel using first 

dichloromethane/methanol (98:2) and then dichloromethane/methanol (97:3) for 
the elution. The product was redissolved in a solution of hydrogen chloride in 
ethyl acetate and the solvent removed to afford (E)-5-(3,4-dichlorostyryl)-2,3- 
dihydro-l-methyl-lH-l,4-benzodiazepin-7-acetamide hydrochloride as a dark red 
20 solid MS: m/e 388.2 [M+HJ + . 

Example 162 

(E)-N-[5-(3.4-DichlorostyrylV2,3-dihydro-l-methyl-lH-l,4-benzodiazepin-7- 
yll methanesulfonamide 

To a solution of 100 mg , 0.219 mmol) of (E)-5-(3,4-dicUorostyryl)-2,3- 
25 dihydro-l-methyl-lH-l,4-benzodiazepin-7-amine hydrochloride in 3 ml of 

dichloromethane was added 0.073 ml, 0.9 mmol) of pyridine, and 0.018 ml, (0.231 
mmol) of methanesulphonyl chloride. The solution was stirred for 1 hour, 
concentrated under reduced pressure and the residue partitioned between brine 
and dichloromethane. The organic phase was dried over magnesium sulphate, 
30 filtered and evaporated, The residue was chromatographed on silica gel using first 
dichloromethane/methanol (98:2) and then dichloromethane/methanol (97:3) for 
the elution. There was obtained (E)-5-(3,4-dichlorostyryl)-2,3-dihydro-l-methyl- 
lH-l,4-benzodiazepin-7-acetamide hydrochloride as a brown solid MS: m/e 424.1 
[M+H] + . 
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Example 163 

fEV5-f3,4-DichlorostY^ 
benzodiazepine 

In an analogous fashion to Example 101, by replacing thiophene-3-boronic 
acid by 4-methoxyphenylboronic acid, there was obtained (E)-5-(3,4- 
dichlorosryryl)-2,3-dihydro-8-(4-methoxyphenyl)-l-methyl-lH-l,4- 
benzodiazepine as a red solid MS: m/e 473.2 (M+H] + . 

Example 164 

(E)-5-(3,4-DicMorostviYn^ 
benzodiazepine hydrochloride 

In an analogous fashion to Example 101, by replacing thiophene-3-boronic 
acid with thiophene-2-boronic acid, there was obtained (E)-5-(3,4-dichlorostyryl)- 
2,3-dihydro-l-methyl-8-(2-thienyl)-lH-l,4-benzodiazepine hydrochloride as a 
red solid MS: m/e 413.1 [M+H] + . 

Example 165 

(E)-5-(3,4-DicMorostyrvI)-2,3-dihyd^ 
hydrochloride 

In an analogous fashion to Example 83, from (E)-5-(3,4-dichlorostyryl)-2,3- 
dihydro-l-methyl-8-nitro-lH-l,4-benzodiazepine hydrochloride, there was 
obtained (E)-5-(3,4-dicUorosryryl)-2,3-dihydro-l-methyl-lH-l,4-benzodiazepin- 
8-amine hydrochloride as a red solid MS: m/e 346.2 [M+H] + . 

Example 166 

Methyl (E)-4-[f5-f244-(3-bromophenyn-3-pyridyllvinyl1-8-chloro-2,3-dihvdro- 
L4-benzodiazepin-l-yl1methyl1benzoate 

In an analogous fashion to Example 126, using methyl 4- 
(bromomethyl)benzoate, and 4-(3-bromophenyl)-2-formyl-pyridine there was 
obtained methyl (E)-4-[[5-[2-[4-(3-bromophenyl)-3-pyridyl]vinyl]-8-chloro-2,3- 
dihydro-l,4-benzodiazepin-l-yl]methyl]benzoate as a light yellow solid, MS: m/e 
588.1 [M+H] + . 
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Example 167 

Methyl (E)-44f5-(2-benzylthio-5-nitrostyi^V8-chloro-2,3-dihvdro-L4- 
benzodiazepin-l-ynmethyllbenzoate 

In an analogous fashion to Example 126, using methyl 4- 
(bromomethyl)benzoate, and 2-benzylthio-5-nitrobenzaldehyde there was 
obtained methyl (E)-4-[[5-(2-benzylthio-5-nitrostyryl)-8-chloro-2,3-dihydro-l,4- 
benzodiazepin-l-yl]methyl]benzoate as a light yellow solid, MS: m/e 598.2 
[M+H] + . 

Example 168 

(EV4-[[5-[2-r4-(3-Bromophenvl)-3-pyridyl1vinvl1-8-chloro-2,3-dihydro-L4- 
benzodiazepin-l-yllmethyllbenzoic acid hydrochloride 

In an analogous fashion to Example 132, from methyl (E)-4-[[5-[2-[4-(3- 
bromophenyl)-3-pyridyl]vin)d]-8-chloro-2,3-dihydro--l,4-benzodiazepin-l- 
yl] methyl] benzoate, there was obtained (E)-4-[[5-[2-[4-(3-bromophenyl)-3- 
pyridyl]vinyl]-8-chloro-2,3-dihydro-l,4-benzodiazepin-l-yl]methyl]benzoic acid 
hydrochloride as a red solid, MS: m/e 574.2 [M+H] + . 

Example 169 

(E)-9-(3,4-Dichlorostvrvl)-57-dihvdro-6H-h3-dioxolor4,5- 
hlfl»4lbenzodiazepin-6-one 

In an analogous fashion to Example 1 12, by replacing 2-fluoroacetophenone with 
l-(6-fluoro-benzo[l,3]dioxol-5-yl)-ethanone there was obtained (E)-9-(3,4- 
dichlorostyryl)-5,7-dihydro-6H-l,3-dioxolo[4,5-h] [l,4]benzodiazepin-6-one as a 
red solid, MS: m/e 374.9 [M+H] + . 

Example 170 

fEV9-(3.4-Dichlorostvrvl)-5.7-dihvdro-6H-13-dioxolor4.5- 
hi f l,4lbenzodiazepin-6-one 

In an analogous fashion to Example 112, by replacing 2-fluoroacetophenone 
with l-(2-fluoro-4,5-dimemoxy-phenyi)ethanone there was obtained (E)-9-(3,4- 
dichlorostyryl)-5,7-dihydro-6H-l,3-dioxolo[4,5-h] [l,4]benzodiazepin-6-one as a 
red solid, MS: m/e 390.9 [M+H] + . 
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Example 171 

(EV23-Dihydro-5-(4-methoxyst^^ 
hydrochloride 

In an analogous fashion to Example 1, replacing 3,4-difluorobenzaldehyde 
with 4-methoxybenzaldehyde, there was obtained (E)-2,3-dihydro-5-(4- 
methoxystyryl)- 1 -methyl- lH-l,4-benzodiazepine hydrochloride as a dark red 
solid, MS: m/e 293.2 [M+H] + . 

Example 172 

(E)-23-Dihydro-l-methyl-5-f4-phenoxystvrylVlH-L4-benzodiazepine 
hydrochloride 

In an analogous fashion to Example 1, replacing 3,4-difluorobenzaldehyde 
with 4-phenoxybenzaldehyde, there was obtained (E)-2,3-dihydro-5-(4- 
methoxystyryl)-! -methyl- lH-l,4-benzodiazepine hydrochloride as a red oil, MS: 
m/e 355.3 [M+H]-K 

Example 173 

(E)'23-Dihydro-l-methyl-5-styTyl-lH-L4-benzodiazepine dihydrochloride 

In an analogous manner to Example 107 but replacing 3,4- 
dichlorobenzaldehyde with benzaldehyde there was obtained (E)-2,3-dihydro-l- 
meth^-5-styryl-lH-l,4-benzodiazepine dihydrochloride as a red solid MS: m/e 
263.0 [M+H] + . 

In the present specification "comprise" means "includes or consists of 1 and 
"comprising" means "including or consisting of. 

The features disclosed in the foregoing description, or the following claims, or the 
accompanying drawings, expressed in their specific forms or in terms of a means 
for performing the disclosed function, or a method or process for attaining the 
disclosed result, as appropriate, may, separately, or in any combination of such 
features, be utilised for realising the invention in diverse forms thereof. 
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Claims 

1. Compounds of the general formula 




R 8 



wherein 

R l is H, lower alkyl, lower alkenyl, lower alkynyl, aryl lower alkyl, 

lower alkyl carbonyl, aryl carbonyl, lower alkyl amino carbonyl, aryl amino 
carbonyl, 

lower alkoxy carbonyl, 

aryloxy carbonyl, 

R 2a , R 2b independently are H or lower alkyl or 
R 2a and R 2b together are oxo, 

R 1 and R 2 * or R 2b together with the nitrogen and the carbon atom to which they are 
attached 

form an optionally substituted heterocycle; 
R 3 *, R 3b independendy are H or lower alkyl 

R 4 and R 5 together with the two carbon atoms to which they are attached form an 
optionally 

substituted aryl or an optionally substituted heterocycle, 
R 6 and R 7 is H or lower alkyl and 



WO 02700632 PCT/EP01/06895 

-91- 

R 8 is optionally substituted aryl or heterocyclyi 

or pharmaceutically acceptable salts thereof. 

2. Compounds of claim 1, as defined by the general formula 




II 



wherein R 1 , R 2 *, R 2b , R 3a , R 3b , R 6 and R 7 are as above and 

R 9 , R 10 , R n , R 12 , R l \ R 14 , R 15 , R 16 and R 17 independently are H, lower alkyl, lower 
alkenyl, lower alkynyl, cycloalkyl, 

aryl, heterocyclyi, 

carboxyl, cyano, alkoxy, cycloalkyl oxy, aryl oxy, heterocyclyi oxy, hydroxyl, 

alkyl carbonyl, cycloalkyl carbonyl, aryl carbonyl, heterocyclyi carbonyl, 

alkoxy carbonyl, cycloalkyl oxy carbonyl, aryl oxy carbonyl, heterocyclyi oxy 
carbonyl, 

amino carbonyl, alkyl amino carbonyl, dialkyl amino carbonyl, cycloalkyl amino 
carbonyl, aryl amino carbonyl, heterocyclyi amino carbonyl, 

amino, alkyl amino, dialkyl amino, alkenyl amino, alkynyl amino, cycloalkyl 
amino, aryl amino, heterocyclyi amino, 

alkyl carbonyl amino, dialkyl carbonyl amino, cycloalkyl carbonyl amino, aryl 
carbonyl amino, heterocyclyi carbonyl amino, 
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alkoxy carbonyl amino, cycloalkyl oxy carbonyl amino, aryioxy carbonyl amino, 
heteroqdyi oxy carbonyl amino, 

alley! amino carbonyl amino, dialkyl amino carbonyl amino, cycloalkyl amino 
carbonyl amino, aryl amino carbonyl amino, heterocyclyl amino carbonyl amino, 
alkyl carbonyl amino alkyl carbonyl amino, dialkyl amino carbonyl amino alkyl 
carbonyl amino, cycloalkyl carbonyl amino alkyl carbonyl amino, aryl carbonyl 
amino alkyl carbonyl amino and heterocyclyl carbonyl amino alkyl carbonyl amino, 
alkyl sulfonyl amino, cycloalkyl sulfonyl amino, aryl sulfonyl amino, heterocyclyl 
sulfonyl amino, 
nitro, 

alkyl sulfonyl, cycloalkyl sulfonyl, aryl sulfonyl, heterocyclyl sulfonyl, 
thio, alkyl thio, cycloalkyl thio, aryl thio, heterocyclyl thio or 



R and R together with the two carbon atoms to which they are attached form 
optionally 

substituted aryl or an optionally substituted heterocycle or pharmaceutical^ 
acceptable salts thereof. 

3. Compounds of claim 1 or 2 as defined by the general formula 



halogen 



or 



R 




III 
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wherein R 1 , R 2 *, R 2b , R 3a , R 3b , R 6 , R 7 , R 9 , R 10 , R n , R 12 , R 13 , R 14 , R 15 and R 16 are as 
above and wherein 

X is (CH 2 -)n with n being an integer between 0 and 3, -S-, -O- or NR 23 -, wherein 
R 23 is H or lower alkyl, 

Y is -(CH2-) n with n being an integer between 0 and 3, and when X is (CH 2 -) n with 
n being an integer between 0 and 3 then Y is S, O or -NR 23 wherein R 23 is as above, 

R 18 , R 19 , R 20 and R 22 independently are H, lower alkyl, lower alkenyl, lower alkynyl, 
cycloalkyl, 

aryl, heterocyclyl, 

carboxyl, cyano, alkoxy, cycloalkyl oxy, aryl oxy, heterocyclyl oxy, hydroxyl, 

alkyl carbonyl, cycloalkyl carbonyl, aryl carbonyl, heterocyclyl carbonyl, 

alkoxy carbonyl, cycloalkyl oxy carbonyl, aryl oxy carbonyl, heterocyclyl oxy 
carbonyl, 

amino carbonyl, alkyl amino carbonyl, dialkyl amino carbonyl, cycloalkyl amino 
carbonyl, aryl amino carbonyl, heterocyclyl amino carbonyl, 

amino, alkyl amino, dialkyl amino, alkenyl amino, alkynyl amino, cycloalkyl amino, 
aryl amino, heterocyclyl amino, 

alkyl carbonyl amino, dialkyl carbonyl amino, cycloalkyl carbonyl amino, aryl carbonyl 
amino, heterocyclyl carbonyl amino, 

alkoxy carbonyl amino, cycloalkyl oxy carbonyl amino, aryloxy carbonyl amino, 
heterocylyl oxy carbonyl amino, 

alkyl amino carbonyl amino, dialkyl amino carbonyl amino, cycloalkyl amino carbonyl 
amino, aryl amino carbonyl amino, heterocyclyl amino carbonyl amino, 
alkyl carbonyl amino alkyl carbonyl amino, dialkyl amino carbonyl amino alkyl 
carbonyl amino, cycloalkyl carbonyl amino alkyl carbonyl amino, aryl carbonyl amino 
alkyl carbonyl amino and heterocyclyl carbonyl amino alkyl carbonyl amino, 
alkyl sulfonyl amino, cycloalkyl sulfonyl amino, aryl sulfonyl amino, heterocyclyl 
sulfonyl amino, 
nitro, 
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aUcyl sulfonyl, cycloalkyl sulfonyl, aryi sulfonyl, heterocyclyl sulfonyl, 
thio, alkyl thio, cycloalkyl thio, aryl thio, heterocyclyl thio or 
halogen 

or pharmaceutically acceptable salts thereof. 

5 4. A compound of any one of claims 1 to 3, wherein R ! is methyl and R 2 *, R 2b , R 3a , R 3b , 
R 6 andR 7 are hydrogen. 

5. A compound of any one of claims 1 to 4 selected from 
Table 1: 



Structure 


Names 




(E)-5-(3,4-Dichlorostyryl)-l,3-dihydro-2H-benzo-l,4- 
diazepin-2-one 




(E)-9-(3,4-Dichlorostyryl)-5 > 7-dihydro-6H-l > 3-dioxolo 
[4,5-h] [ l,4]benzodiazepin-6-one 




(E)-5-(3^-DicUorostyryl)-l,3-dihydro-7,8-dimethoxy--2H- 
l,4-benzodiazepin-2-one 




(E)-5-(3,4-Dichlorostyryl)-l,3-dihydro-l-methyl-2H- 
benzo- 1 ,4-diazepin-2-one 




(E)-5-(3,4-Dichlorostyryl)-2,3-dihydro-lH-benzo-l,4- 


CH 


diazepine dihydrochloride 


CM 


(E)-5-(3 > 4-Dichlorostyryl)-2 > 3-dihydro-l-methyl-lH- 
benzo-l,4-diazepine dihydrochloride 


A 


(E)-l,3-Dmydro-5-styryl-2H-benzo-l,4-diazepm-2-one 
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CM 


(EJ-S-CS^-DichlorostyryU-l-ethyl-^-dihydro-lH-l^- 
benzodiazepine dihydrochloride 




(EJ-S-CS^-Dichlorostyry^-l^-dihydro-l-propyl-lH-l^- 
benzodiazepine dihydrochloride 


CH 


(E)-l-Acetyl-5-(3,4-dichlorostyryl)-23-dihydro-lH-l,4- 
benzodiazepine hydrochloride 


CH 


(E)-2,3-Dihydro- l-methyl-5-styryl- 1H- 1,4-benzodiazepine 
dihydrochloride 




(E)-5-[2-(4-Chlorophenylthio)styryl]-2,3-dihydro-l- 
methyl-lH-l,4-benzodiazepine dihydrochloride 




(E)-l-Benzoyl-5-(3,4-dichlorosryryl)-2,3-dihydro-lH-l,4- 
benzodiazepine hydrochloride 




(E)-l-Benzyl-5-(3,4-dicWorostyryl)--2 > 3-dihydro-lH-l > 4- 
benzodiazepine dihydrochloride 




(E)-5-(3,4-Dichlorostyryl)-2,3-dihydro-lH-l,4- 
benzodiazepine-l-ethanol hydrochloride 




(E)-5-(2,3-Dichlorostyryl)-l,3-dihydro-2H-l,4" 
benzodiazepin-2-one 


o 


(E)-5-(3,4-Dichlorostyryl)-2,3-dihydro--l-(4-nitrobenzyl)- 
1H- 1,4-benzodiazepine dihydrochloride 




Methyl (E)-4-[[5»(3,4-Dichlorostyryl)-2,3-dihydro-lH-l,4- 
benzodiazepin-l-yl]methyl]benzoate dihydrochloride 




(E)-4-[[5-(3 > 4-Dichlorostyryl)-2,3-dihydro-lH-l,4- 
benzodiazepin-l-yl]methyl]benzoic acid dihydrochloride 




(E)-5-(3 ) 4-Dichlorostyryl)-2,3-dihydro-l-[(2- 
naphthy^methyll-lH-l^-benzodiazepine dihydrochloride 
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(E)-5-(3,4-Dichlorostyryl)-2,3-dihyaro-l-isopropyl-lH-l,4- 
benzodiazepine dihydrochloride 


OS 


Methyl (E)-3-[[5-(3,4-dichlorostyryl)-2,3-dihydro-lH-l,4- 
benzodiazepin- l-yl]methyl]benzoate hydrochloride 






(E)-3-[[5-(3,4-Dichlorostyryl)-2,3-dihydro-lH-l,4- 
benzodiazepin-l-yl] methyl] benzoic acid hydrochloride 




CH 


(E)-5-(3 > 4-DicWorostyryl)-23-dihydro-l-rnethyi-lH-l,4- 
benzodiazepin-8-ol hydrochloride 


4 


tert-Butyl(E)-[5-(34-DicMorostyryl)-23-dihydro-l- 
methyl-lH-l,4-benzodiazepin-7-yl]carbamate 




(E)-5-(34-DicWorostyryl)-2,3-dihydro>l-methyl-lH-l,4- 
benzodiazepin-7-amine hydrochloride 




Methyl (E)-2-[[5-(3,4-dichlorosryryl)-2 > 3-dihydro-lH-l,4- 
benzodiazepin-l-yl]methyl]benzoate hydrochloride 






(E)-5-(3,4-Dichlorostyryl)-2 > 3-dihydro-8-(tetrahydro- 
2(RS)- pyranyloxy)- 1 -methyl- lH-l,4-benzodiazepine 




(E)-2-[[5-(3,4-Dichlorostyryl)-2,3-dihydro-lH-l,4- 
benzodiazepin-l-yl]methyl]benzoic acid hydrochloride 




(E)-5-[2-(4-Chlorophenylthio)styryl]-2,3-dihydro-8- 

(tetrahydro-2(RS)-pyranyloxy)-l-methyl-lH-l,4- 

benzodiazepine 


CH 




(E)-5-(3 > 4-Dichlorostyryl)-6-(trifluoromethyl)-2,3-dihydro- 
l-methyl-lH-l,4-benzodiazepine dihydrochloride 




■ 


Ethyl (E)-6-(3 ) 4-dichlorostyr>4)-4H-imidazo[ 1,5- 
a][l,4]benzo-diazepine-3-carboxylate 
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(EJ-S^^ButoxystyrylJ-^S-dihydro-l-methyMH-l^- 
benzodiazepine dihydrochloride 


CH 


(E)-2,3-Dihydro-l-meth)d-5-(3-phenoxystyryl)-lH-l,4- 
benzodiazepine dihydrochloride 


CH 


(E)-5-(3-Bromo-4-methoxystyryl)-2,3-dihydro-l-methyl- 
lH-l,4-benzodiazepine dihydrochloride 


CH 


(E)-5-[3-Fluoro-4-(tnfluoromethyI)siyryl]-2,3-dihydro-l- 
methyl-lH-benzo[e] [ l,4]diazepine dihydrochloride 


t 


y o-^y jft-j^iciuorosiyryi,/ -z, j -uinyuro- 1 -meinyi- / -nuru 
lH-l,4-benzodiazepine 




ivieuiyi ^e, ) ~*±~ i[D-[z- v^nioropnenyiuiio js iyryi J z>j)- 
dihydro- 1H- 1,4-benzodiazepin-l-yl] methyl] benzoate 
hydrochloride 


CH 


(E)-8-CWoro-5-(3,4-dicWorosty^ 
lH-l,4-benzodiazepine dihydrochloride 


^ CH ^ ° 


(EJ^-lZ^S-Chloro^^-dihydro-l-methyl-lH'l^- 
benzodiazepin-5-yl) vinyl]phenol hydrochloride 


:xr\£ 0 


(E)-5-(3,4-Dichlorostyryl)-2,3-dihydro-l-methyl-8-phenyl- 
lH-l,4-benzodiazepine dihydrochloride 




(E)-5-(3,4-Dichlorostyryl)-9-(trifluorornethyl)-2,3-dihydro- 
lH-l,4~benzodiazepine dihydrochloride 




(E)-4-[l5-l2-(4-CWorophenyltnio;styrylJ-2,3-am^ 
1,4-benzodiazepin-l-yl] methyl]benzoic acid hydrochloride 


CH 


(E)-5-(3 > 4-Dichlorostyryl)-2 > 3-dihydro-l-rnethyl-lH- 
pyrido[2,3-e][l,4] diazepine hydrochloride (1:3) 
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(E)-5-(3-Allyloxystyryl)-8-chloro-23-dihydro-l-methyl- 
lH-l,4-benzodiazepine dihydrochloride 




(E)-5-(3,4-Dichlorostyryl)-N-ethyl-2,3-dihydro-lH-l,4- 
benzodiazepine- 1-carboxamide 




(E)-8-Bromo-5-(3,4-dichlorostyryl)-2,3-dihydro-l-methyl- 
lH-l,4-benzodiazepine dihydrochloride 




(E)-5-(3-Benzyloxystyryl)-8-chloro-2,3-dihydro-l-methyl- 
lH-l,4-benzodiazepine dihydrochloride 




(E)-5-(3,4-DicWorostyryl)-2,3-dihydro-i-methyl-lH- 
pyrido[3,4-e][l,4] diazepine 




(E)-5-(3,4-Dichlorostyryl)-2 > 3-dihydro-l-methyl-lH-l > 4- 
benzodiazepin-7-acetamide hydrochloride 




(E)-5-(3 > 4-Dichlorostyryl)-2,3-dihydro-l-methyl-lH- 
pyrido[3,2-e][l,4] diazepine 


**< 

J 


(E)-2,3-Dihydro-5-(4-methoxystyryl)-l-rnethyl-lH-l,4- 
benzodiazepine hydrochloride 




(FVS-H 4-Dirhlnmstvrvn-? Vdihvdrn-R-n- 
methoxyphenyl)- 1 -methyl- 1H- 1,4-benzodiazepine 
dihydrochloride 




(E)-5-[2-(4-Chlorophenylthio)styryl]-2 > 3-dihydro-8-(3- 
methoxyphenyl) - 1 -methyl- 1H- 1 ,4-benzodiazepine 
dihydrochloride 






(E)-5-(3,4-Dichlorostyryl)-8-(trifluoromethyl)-2,3-dihydro- 
1H- 1,4-benzodiazepine hydrochloride 




(E)-2,3-Dihydro-l-methyl-5-(4-phenoxystyryl)-lH-l,4- 
benzodiazepine hydrochloride 




(E)-5-(3,4-Dichlorostyryl)-2,3-dihydro-lH-l,4- 
benzodiazepine-1 -acetic acid 
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(E)-5-(3,4-Dichlorostyryl)-2,3-dihyciro-l-methyi-8-(3- 
thienyl)-lH-l,4-benzodiazepine dihydrochloride 




[ z-^4-Lrnioropnenyluiio jstyrylj 3-ainyaro- 1- 
methyl-8-(3-thienyl)- lH-l,4-benzodiazepine 
dihydrochloride 






1 


(E)-5-(3 > 4-DicMorostyryl)-7-(trifluoromethyl)-2,3-dihydro- 
lH-l,4-benzodiazepine hydrochloride 


*? 


(E)-N-[5-(34-Dichlorostyryl)-2,3-dihydro-l-methyl-lH- 
l,4-benzodiazepin-7-yl]methanesulfonamide 


X 


CH CM, 


5-(34-Dichlorostyiyl)-23-dihydro-l-methyI-8-vinyl-lH- 
1,4-benzodiazepine dihydrochloride 




(E)-5-[2-(4-Chlorophenylthio)styryl]-8-(2-furyl)-2,3- 
dihydro- 1 -methyl- 1 H - 1 ,4-benzodiazepine dihydrochloride 




(E)-5-(3,4-Dichlorostyryl)-2,3-dihydro-l-methyl-8-(2- 
thenyloxy)-lH-l,4-benzodiazepine 


CH 




\ h ) - o - (d ,4- uicnior ostyryi ; - / - \ tn nuoromeuiylj-zp-ainyaro- 
1 -methyl- 1H- 1 ,4-benzodiazepine hydrochloride 




(E)-5-(3,4-Dichlorostyryl)-2,3-dihydro-N-(2- 
methoxyethyl)- 1H- 1 ,4-benzodiazepin- 1 -acetamide 
dihydrochloride 




Meuiyi viiJ-4-i[o-p,4-iJiciuorostyryij-z,j-ain 
methyl- 1H- l,4-benzodiazepin-8-yloxy] methyljbenzoate 
acetate (1:2) 




(E)-5-(3,4-Dichlorostyr)d)-2,3-dihydro-8-(4- 
methoxyphenyl) - 1 - methyl- 1 H- 1 ,4-benzodiazepine 




(E)-5-(3,4-Dichlorostyryl)-2,3-dihydro-l-methyl-8-(2- 
thienyl)- lH-l,4-benzodiazepine hydrochloride 
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CM 


(E)-5-[2-[4-(3-Bromophenyl)-3-pyridyl]vinyi]-2,3-dihydro- 
1 - methyl- 1 H- 1 ,4-benzodiazepine dihydrochloride 


CH 


(E)-23-Dihydro-l-methyl-5-[2-(3-pyridyl)vinyl]-lH-l,4- 
benzodiazepine dihydrochloride 




(E)-5-(3,4-Dichlorostyryl)-8-(trifluoromethyl)-2,3-dihydro- 
1 -methyl- 1H- 1,4-benzodiazepine hydrochloride 


CM 


tbj-D-(j,4-Uiciuorostyrylj-z,3-ainyclro-i-mem 
1H- 1,4-benzodiazepine hydrochloride 




(E)-5-[2-[3-(4-Chlorophenylthio)-5-(trifluoromethyl)-2- 
pyridyl] vinyl] -2,3-dihydro- 1 -methyl- 1H- 1 ,4- 
benzodiazepine dihydrochloride 




( b; -2- (4-ChioroDenzyltnio)-o- [2 -(2,3^ 

lH-l,4-benzodiazepin-5-yl)vinyl]-3-pyridinecarbonitrile 

dihydrochloride 




(E)-5-(3 > 4-Dichlorostyryl)-2,3-dihydro-8-methoxy-l- 
methyl-lH-l,4-benzodiazepine hydrochloride 


CM 


(E)-5-(3,4-Dichlorostyryl)-6-fluoro-2,3-dihydro-l-methyl- 
1H- 1,4-benzodiazepine hydrochloride 




(E)-5-[2-[4-(3-Bromophenyl)-3-pyridyl] vinyl] -8-chloro- 
2,3-dihydro-lH-l,4-benzodiazepine 


^ Or 

CM 


(E)-2,3-Dihydro-l-methyl-5-[3-[(2-pyridyl)methoxy]- 
styryl] - 1 H- 1 ,4-benzodiazepine dihydrochloride 


CM 


(E)-2,3-Dihydro-l-methyl-5-[3-[(3-pyridyl)methoxy]- 
styryl]- lH-l,4-benzodiazepine dihydrochloride 


CM 


(E)-2,3-Dihydro-l-methyl-5-[3-[(4-pyridyl)methoxy]- 
styryl] - 1H- 1 ,4-benzodiazepine dihydrochloride 
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^ iiy - d - ^ z-J5 eiizyi uii o o - n i tros ty ryiy-z,.>-uijiyuru-i-iiicuiyi 
lH-l,4-benzodiazepine dihydrochloride 


CM 


(E)-8-Bromo-5-[2-[4-(3-bromophenyl)-3-pyridyl]vin)d]- 
2,3-dihydro- 1 -methyl- 1 H- 1 ,4-benzodiazepine 
dihydrochloride 




(E)-2,3-Dihydro-l-methyl-5-[3-[(5-methyl-3-isoxazol-3- 
yl)methoxy]styryl]- lH-l,4-benzodiazepine dihydrochloride 


CM 


dihydro- 1-methyl- 1 H- 1 ,4-benzodiazepine dihydrochloride 


CM 


^rj-o- [Z-^o-Dronio-Z) j-ainycuo- l-meuiyi- iri- 1 > x t- 
benzodiazepin-5-yl)vinyl]-2-(4-chlorobenzylthio)-3- 
pyridinecarbonitrile dihydrochloride 




tert-Butyl(E)-2-[2-(2,3-dihydro-l-methyl-lH-l,4- 
benzodiazepin-5-yl)vinyl]benzoate dihydrochloride 




(E)-5-(2-Benzylthio-5-nitrostyryl)-7-fluoro-2,3-dihydro-l- 
methyl-lH-l,4-benzodiazepine dihydrochloride 




(E)-5-(2-Benzylthio-5-nitrostyryl)-8"bromo-2,3-dihydro-l- 
methyl-lH-l,4-benzodiazepine dihydrochloride 




methoxyphenyl)- lH-l,4-benzodiazepine hydrochloride 




Methyl (E)-4-[[5-[2-[4-(3-bromophenyl)-3-pyridyl]vinyl]- 
8-chloro-2,3-dihydro- 1,4-benzodiazepin- 1- 
yl] methyl] benzoate 




(E)-5-[4-(3-Bromophenyl)-3-pyridyl]-7-fluoro-2,3- j 
dihydro- 1-methyl- 1H- 1 ,4-benzodiazepine dihydrochloride 




* 

(E)-5-[2,3-Dihydro-3-(4-methoxybenzyloxy)styryl]-l- 
methyl-lH-M-benzodiazepine dihydrochloride 
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XT*? 

CM 


Methyl (E)-4-[f3-[2-(23-dihvdro-l-methyMH-l>4- 
benzodiazepin-5-yl)vinyl] phenoxy] methyl] benzoate 
dihydrochloride 


4- 


(EV4-ff5-f2-[4- (3-Bromot>henvD-3 -Dvridvl] vinvll -8- 
chloro-2,3-dihydro- 1,4-benzodiazepin- 1 -yl] methyl]benzoic 
acid hydrochloride 


CM 


(E)-2,3-Dihydro-l-methyl-5-[3-[(3,5-dimethyl-l- 
pyrazolyl)methoxy] styryl] - 1 H- 1 ,4-benzodiazepine 
dihydrochloride 




(hj-4 -l[3-l2-(2,3-Dihyaro-l-metxiyi-lH-l > 4- 
benzodiazepin-5-yl)vinyl] phenoxy] methyl] acetanilide 
hydrochloride 




(E)-4-Benzylthio-3-[2-(2,3-dihydro-l-meth)d-lH-l,4- 
benzodiazepin-5-yl)vinyl] aniline hydrochloride 




( E)-4- [2- (2,3-Dihydro- 1 -methyl- 1H- 1 ,4-benzodiazepin-5- 
yl)vinyl]benzoic acid acetate (1:1) 


V 


(E)-4- [2-(2,3-Dihydro- 1 -methyl- 1H- 1 ,4-benzodiazepin-5- 
yl)vinyl]-N-(4-methoxybenzyl)benzamide hydrochloride 


1 


(E)-4-[2-(2 ) 3-Dihydro-l-methyl-lH-l,4-benzodiazepin-5- 
yl)vinyI]-N-(2-methoxybenzyl)benzamide hydrochloride 




tert-Butyl(E)-[2-[4-[2-(2,3-dihydro-l-methyl-lH-l,4- 
benzodiazepin-5-yl)-vinyl]-benzamido]ethyl)]carbamate 




Methvl fEV4-rf5-(2-benzvlthio-5-nitrostvndV8-chloro-2,3- 
dihydro- 1 ,4-benzodiazepin- 1 -yl] me t hyl] benzoate 


CM 


(E)-2-Acetamido-4 , -benzylthio-3'-[2-(2,3-dihydro-l- 

methyl-lH-l,4-benzodiazepin-5-yl)vinyl]acetanilide 

dihydrochloride 


I 


(E)-4- [2- (2,3-Dihydro- 1 -methyl- 1 H- 1 ,4-benzodiazepin-5- 
yl)vinyl]-N-(3-methoxybenzyl)benzamide hydrochloride 
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%■ 


(E)-N-(2-Aminoethyl)-4-[2-(23-dihydro-l-methyl-lH-l,4- 
benzodiazepin-5-yl)vinyl]benzamide hydrochloride 




(E)-5-[2-[4-(4-Bromophenyl)-3-pyridyl]vinyl]-2,3-dihydro- 
1 -methyl- 1H- 1,4-benzodiazepine dihydrochloride 




(E)-2-[2-(2,3-Dihydro-l-methyl-lH-l,4-benzodiazepin-5- 
yl)vinyi] aniline hydrochloride 


y 


(E)-N-[4-(Trifluoromethyl)benzyl]-4-[2-(2,3-dihydro-l- 
methyl- 1H- 1 ,4-benzodiazepin-5-yl)vinyl]benzamide 




tert-Butyl (E)-[3-[4-[2-(2,3-dihydro-l-methyHH-l,4- 
benzodiazepin-5-yI)vinyI]benzamido]propyl]carbamate 


o3 


(E)-4-[2-(2,3-Dihydro-l-methyl-lH-l > 4-benzodiazepin-5- 
yl)vinyl]-N-[2-(lH-indol-3-yl)ethyl]benzamide 




(E)-4-[2-(2,3-Dihydro-l-methyl-lH-l J 4-benzodiazepin-5- 
yl)vinyl] -N-(2-methoxyethyl)benzamide 




(E)-N-(3-Aminopropyl)-4-[2-(2,3-dihydro-l-methyl-lH- 
1 ,4-benzodiazepin-5-yl) vinyl]benzamide hydrochloride 




(E)-2- [2-(2,3-Dihydro- 1 -methyl- 1H- 1 ,4-benzodiazepin-5- 
yl)vinyl]-N-methyl-4-nitroaniline dihydrochloride 


A 


(E)-5-[2-(4-Chlorobenzylthio)styryl]-2,3-dihydro-l-methyl- 
1H- 1,4-benzodiazepine dihydrochloride 


CM 


(E)-5-(2-Benzylthiostyryl)-2,3-dihydro-l-methyHH-l,4- 
benzodiazepine dihydrochloride 




tert-Butyl (E)-(4-[4-[2-(2,3-dihydro-l-methyl-lH-l,4- 
benzodiazepin-5-yl)vinyl]benzamido]butyl)carbamate 
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(E)-N-(4-Aminobutyl)-4-[2-(2,3-dihydro-l-meth>d-lH-l ) 4- 
benzodiazepin-5-yl)vinyl]benzamide hydrochloride 




tert-Butyi (E)-[4-[2-(2,3-dihydro-l-methyl-lH-l,4- 
benzodiazepin-5-yl)vinyl]benzamido]acetate 




(E)-4-[2-(2,3-Dihydro-l-methyMH-l,4-benzodiazepin-5- 
yl) vinyl] benzamide hydrochloride 




(E)-4-[2-(2 > 3-Dihydro-l-methyHH-l,4-benzodiazepin-5- 
yl) vinyl] -N- [2- (4-sulfamoylphenyl) ethyl] benzamide 




(E)-2,3-Dihydro-l-methyl-5-[2-(2-phenylethyl)styryl]-lH- 
1 ,4-benzodiazepine 




(E)-4-[2-(2,3-Dihydro-l-methyHH-l,4-benzodiazepin-5- 
yl)vinyl]-N-(3-methoxypropyl)benzamide 




(E)-2,3-Dihydro-l-methyl-5-(5-nitro-2-phenoxystyryl)-lH- 
1 ,4-benzodiazepine dihydrochloride 




(E)-2,3-Dihydro-l-methyl-5-[2-(4-methylbenzylthio)- 
styryl]-lH-l,4-benzodiazepine dihydrochloride 




(E)-2,3-Dihydro-5- [2-(4-methoxybenzylthio)styryl] - 1- 
methyMH- 1 ,4-benzodiazepine dihydrochloride 


A 


(E)-5-(2-Benzylthio-5-nitrostyryl)-8-fluoro-2,3-dihydro-l- 
methyl- 1 H- 1 ,4-benzodiazepine dihydrochloride 




(E)-4 , -[2-[2-(2,3-Dihydro-l-methyl-lH-l,4-benzodiazepin- 
5-yl)vinyl] phenylthio] acetanilide hydrochloride 


.% 


(E)-5-(2-Fluorostyryl)-2,3-dihydro-l-methyl-lH-l,4- 
benzodiazepine dihydrochloride 
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3 


(E)-5-(2-Benzyloxystyiyl)-23-dihydro-l-methyl-lH-l,4- 
benzodiazepine dihydrochloride 


5 - 

jOX> 


(E)-5- [2-(4-Chlorophenoxy)styryl] -2,3-dihydro- 1-methyl- 
lH-l,4-benzodiazepine dihydrochloride 




(E)-23-Dihydro-l-methyl-5-(2-p-tolylthiostyryl)-lH-l,4- 
benzodiazepine dihydrochloride 


CM 


(E)-5-[2-(3,4-Dichlorobenzylthio)styryl]-2,3-dihydro-l- 
methyl- 1H- 1,4-benzodiazepine dihydrochloride 




(E)-5-[2-(4-Chlorobenzyloxy)styryl]-2,3-dihydro-l-methyl- 
1H- 1,4-benzodiazepine dihydrochloride 




(E)-2 > 3-Dihydro-l-methyl-5-[2-(2-naphthyloxy)-5- 
nitrostyryl] - 1 H- 1 ,4-benzodiazepine dihydrochloride 


>^ 


(E)-2,3-Dihydro-l-methyl-5-[5-nitro-2-(3- 
phenylpropylthio)styryl] - 1 H- 1 ,4-benzodiazepine 




(E)-2,3-Dihydro-l-methyl-5-(2-pentylthiostyryl)-lH-l,4- 
benzodiazepine 




(E)-2 ) 3-Dihydro-l-methyl-5-(2-rnethylthio5tyryl)-lH-l,4- 
benzodiazepine 




(E)-2,3-Dihydro-l-methyl-5-[2-(phen>dthiomethyl)styryll- 
1H- 1 ,4-benzodiazepine 


-V 5 


(E)-3-[2-(2,3-Dihydro-l-methyl-lH-l,4-benzodiazepin-5- 
yl)vinyi]-4-(3-phenylpropylthio)aniline hydrochloride 




(E)-2,3-Dihydro-5-[2-(4-methoxyphenylthio)styryl]-l- 
methyl-lH-l,4-benzodiazepine dihydrochloride 
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5 

or?) 


(E)-2^-Dihydro-l-meth)d-5-[2-(2-naphthylthio)styryl]-m 
1 ,4-benzodiazepine dihydrochloride 


A 


(E)-5-(2-Benz>dthiostyryi)-8-fluoro-2,3-dihydro-l-methyl- 
1 H- 1 ,4-benzodiazepine dihydrochloride 


A 


(E)-5-[2-(4-tert-Butyl-benzylthio)styryl]-2,3-dihydro-l- 
methyl-lH-l,4-benzodiazepine dihydrochloride 


6b 


\e,)-j-[/,'Ij-\ I riuuoronieuiyiyDenzyiuuojsiyryij-z,^ 
dihydro-l-methyl-lH-l,4-benzodiazepine dihydrochloride 


eh 

A 


lH-l,4-benzodiazepin-5-yl)vinyl]-N,N-diethylaniline 
dihydrochloride 


CM 


(E)-2,3-Dihydro-l-methyl-5-[2-[(2-naphthyl)methoxy]- 
styryl] - 1 H - 1 ,4-benzodiazepine dihydrochloride 


3 - 


(E)-5-[2-(4-Chlorophenoxy)styryl]-8-fluoro-23-dihydro-l- 
methyl- 1H- 1 ,4-benzodiazepine dihydrochloride 


A 


(E)-5-[3-Chloro-2-(4-chlorobenzylthio)styryl]-2,3-dihydro- 
1-methyMH- 1,4-benzodiazepine dihydrochloride 


A 


(E)-5-[2-[4-(Trifluoromethyl)benzyloxy]styryI]-2,3- 
dihydro-l-methyl-lH-l,4-benzodiazepine dihydrochloride 


A 


(E)-2,3-Dihydro- l-methyl-5- [2-(4-nitrobenzyloxy)styryl] - 
1H- 1 ,4-benzodiazepine dihydrochloride 


A 


(E)-5-[4-Bromo-2-(4-chlorobenzylthio)styryl]-2,3-dihydro- 
1 -methyl- 1 H- 1 ,4-benzodiazep ine dihydrochloride 




(E)-2,3-Dihydro-l-methyl-5-[2-(l-naphthyloxy)-5- 
nitrostyryl] - 1H- 1 ,4-benzodiazepine dihydrochloride 
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(E)-5-[3-Chloro-2-(3,4-dichlorobenzylthio)phenyl]-8- 

fluoro-2,3-dihydro-l-methyl-lH-l,4-benzodiazepine 

dihydrochloride 


©■ 


(E)-5-[2-ChIoro-6-(4-chlorobenzylthio)styryl]-2,3-dihydro- 
1 -methyl- 1H- 1 ,4-benzodiazepine hydrochloride 




(E)-5-[2-(3,4-Difluorobenzyloxy)styryl]-2,3-dihydro-l- 
methyl- 1H- 1 ,4-benzodiazepine dihydrochloride 




(E)-5-[2-[(2-Chloro-5-thiazolyl)methoxy]styryl]-2,3- 
dihydro- 1 -methyl- 1H- 1 ,4-benzodiazepine 




(E)-5-[2-(tert-Butylthio)styryl]-2,3-dihydro-l-methyl-lH- 
1 ,4-benzodiazepine 




(aU-E)-2,3-Dihydro-l-methyl-5-(2-styrylstyryl)-lH-l,4- 
benzodiazepine 




(E)-5-(2-Hexyloxystyryl)-2,3-dihydro-l-methyHH-l,4- 
benzodiazepine 




(E)-5-(5-Bromo-2-isopropoxystyryl)-2,3-dihydro-l-methyl- 
1 H- 1 ,4-b enzodiazepine 




(E)-5-[2-(4-Chlorophenoxy)-5-nitrostyryl]-3,4-dihydro-l- 
methyl-lH- 1,4-benzodiazepine hydrochloride 


\ 


(dl-E)-2,3-Dihydro-l-methyl-5-[2-(styrylthio)styryl]-lH- 
1 ,4-benzodiazepine 




(E)-2,3-Dihydro-l-methyl-5-[5-nitro-2-(3- 
pyridyloxy)styryl] - 1 H- 1 ,4-benzodiazepine 


In? 


(E)-2,3-Dihydro-l-methyl-5-[2-(l(RS)- 
phenylethylthio)styryl]-lH-l,4-benzodiazepine 
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(E) -5- [2-(Cydohexylmethylthio)styryl] -2,3-dihydro- 1- 
methyl- 1 H - 1 ,4-benzodiazepine 


CTO 


(E)-N-[2-[2-(2,3-Daiydro-l-methyl-lH-l,4-benzodiazepin- 
5-yl)vinyl] phenyl] aniline 




(E)-N-[2-[2-(2 ) 3-Dihydro-l-methyl-lH-l,4-benzodiazepin- 
5-yi) vinyl] phenyl] aniline 


at 


(E)-5-[2-(4-CMorophenylthio)styryl]-2,3-dihydro-lH-l,4- 
benzodiazepine hydrochloride 




(E)-5-(3,4-Dichlorostyryl)-23-dihydro-9-phenyl-lH-l,4- 
benzodiazepine hydrochloride 




(E)-9-Chloro-5-(3,4-dichlorostyryl)-2,3-dihydro-lH-l,4- 
benzodiazepine dihydrochloride 


CH 


(E)-5-(3,4-Difluorostyryl)-2,3-dihydro-l-rnethyl-lH-l,4- 
benzodiazepine dihydrochloride 


1." 


(E)-5-(3,4-Dichlorostyryl)-2,3-dihydro-l-methyHH-l,4- 
benzodiazepin-8-amine hydrochloride 




(E)-2,3-Dihydro-5-[2-(lH-indol-3-yl)vinyl]-l-methyl-lH- 
1 ,4-benzodiazepine hydrochloride 



or pharmaceutical^ acceptable salts thereof. 

6. A compound or pharmaceutical^ acceptable salt of any one of claims 1 to 5 for use 
as a therapeutically active substance. 

5 7. A compound or pharmaceutical^ acceptable salt of claim 6 for use in the treatment 

or prevention of an HPV mediated disease. 

8. A medicament containing a compound or pharmaceutical^ acceptable salt of any 
one of claims 1 to 5 together with a therapeutically inert carrier. 
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9. A medicament of claim 8 for use in the treatment or prevention of an HPV mediated 
disease. 

10. Process for the preparation of a compound of formula (I) or pharmaceutically 
acceptable salt thereof as defined in any one of claims 1 to 5, which process comprises 
coupling of a compound of formula 




n rv 

wherein R 4 and R 5 are as above and Hal is a halogen atom 
with a diamine of formula 

R 1 NH(CH 2 CH 2 )NH 2 V 

wherein R 1 is as above. 

11. Compounds of formula 




IV 



wherein R 4 , R 5 , R 8 and hal are as above. 
12. Compounds of formula 

R 1 NH(CH 2 CH 2 )NH 2 V 

wherein R 1 is as above. 



WO 02/00632 



PCT/EP01/06895 



-110- 

13. Process for the preparation of a compound of formula (I) or pharmaceutically 
acceptable salt thereof as defined in any one of claims 1 to 5, which process comprises 
coupling of a phosphoric acid ester of formula 




O 



wherein R 1 , R 4 and R 5 are as above and wherein R 23 is lower alkyl 
with an aldehyde of the formula 

R 8 CHO VII 

wherein R 8 is as above. 

14. Compounds of formula 

R 8 CHO VII 

wherein R 8 is as above. 

15. Compounds of formula 




O 



wherein R 1 , R 4 and R 5 are as above and wherein R 23 is lower alkyl. 
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16. Compounds of formula 




wherein R 4 , R 5 , R 23 and Hal are as above. 
17. Compounds of formula 

COOH 



wherein R 23 is as above. 

18. A compound or pharmaceutical!/ acceptable salt of any one of claims 1 to 5 when 
manufactured according to the process of claim 10 or 13 or according to process 
equivalent thereto. 

19. A process for preparing a medicament, which process comprises bringing a 
compound or pharmaceutically acceptable salt of any one of claims 1 to 5 into a 
galenical administration form together with a therapeutically inert carrier. 

20. Use of a compound or pharmaceutically acceptable salt of any one of claims 1 to 5 
for the treatment or prevention of an HPV mediated disease. 

21. Use of a compound or pharmaceutically acceptable salt of any one of claims 1 to 5 
for the preparation of a medicament containing a compound or pharmaceutically 
acceptable salt of any one of claims 1 to 5 for the treatment or prevention of an HPV 
mediated disease. 

22. A method of treating or preventing an HPV mediated disease in a subject, which 
method comprises administering to said subject a therapeutically effective amount of a 
compound or pharmaceutically acceptable salt of any one of claims 1 to 5. 
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23. Use of a compound or pharmaceuticaUy acceptable salt' of any one of claims 1 to 5 
for the manufacture of a medicament for the treatment or prevention of an HPV 
mediated disease. 

24. The invention as hereinbefore described. 



5 
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